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over the new 80-proof V.O. both times. 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 


380 Madison Ave., New York, М.Ү, 10017. 


Because of the large 


volume of mail, we are unable to acknowledge unpublished letters. 


Einstein's sail 

C. P. Gilmore's article, "Spin Sail: 
Magnus Effect Powers Ships" [Jan.], 
| reviews the history of the Magnus ef- 
fect and the Flettner rotor. Your read- 
ers may be interested to know that 
| Albert Einstein had an interest in 
both, and in fact wrote an article on 
the effect. The article appears in an 


English translation of Einstein's "The | 


World as I See It.” Einstein was very 
much interested in the work of the 
| German physicist Prandtl, and it was 
probably through Prandtl's work that 
he came to know of the Flettner ship. 

Einstein writes: 

"Magnus confirmed his explanation 
by experiments with a rotating cylin- 
| der which was not materially different 
from a Flettner cylinder. A little later 
the great English physicist, Lord Ray- 
leigh, independently discovered the 
same phenomenon again in regard to 
| tennis balls and also gave the correct 
explanation. Quite a short time ago the 
| well-known professor Prandtl made 
an accurate experimental and theoret- 
| ical study of fluid motion around Mag- 


he devised and carried out practically 
| the whole of Flettner's invention. It 
was seeing Prandtl’s experiments that 
put the idea into Flettner's head that 
this device might be used to take the 
place of sails." 

Martin Tamny, Closter, N.J. 


Counterfeit images 


I'm a computer engineer familiar with 
image processing and its applications, 
such as the Scitex system you have 
described ["The Magic Picture Ma- 
chine," Nov. 83, and "What's News," 
Dec. '83 and Jan. '84]. I can assure 
Jerry G. Taylor that his concerns [that 
the machines might be used to create 
spurious pictures, “RTB,” March] are 
unfounded. First, all digital images 
stored in a computer system are in 
picture-element, or "pixel," form. When 
displayed on a graphics-display termi- 
| nal or printed on paper these pixels 
appear as spots that, when viewed 
from a distance, appear to converge 
into a continuous picture. But when 
examined closely, the individual pixels 
can be readily discerned. A photo- 

graph taken with a camera is not 
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made up of pixels and therefore is a 
continuous image. ЇЇ a photograph of 
an image produced on the Scitex sys- 
tem (or on any other computer-graphics 
system) were created, the pixels would 


still be visible when magnified. There- | 


fore the authenticity of a picture or 
photograph may be readily verified. 
Louis S. Leopold, Peabody, Mass. 


World power 


If even only a tiny percentage of the 
immense energy of Earth's rotation 
could be efficiently harnessed, like 
a revolving electric-generator rotor, 
through cables looped north and south 
around the world, perhaps the neces- 
sary cooperation of the world's major 
powers would enhance our prospects for 


| peace and provide unlimited electrical 


energy to those who need it most. 
In the January 14, 1982, issue of 

Nature, S. I. Akasofu, of the Univer- 

sity of Alaska's Geophysical Institute, 


| reported that significant amounts of 
| electric current have been induced in 


utility transmission lines by the auro- 


| ral electrojet, a concentrated current 
nus cylinders, in the course of which | 


in the ionosphere. 

J. V. Evans, chairman of the Com- 
mittee on Solar-Terrestrial Research 
of the National Academy of Sciences, 
wrote in the April 30, 1982, issue of 
Science: "Large electric fields are gen- 
erated and sustained a few thousand 
kilometers above Earth's poles." 


| And in the September 1983 issue of | 
Scientific American, Raymond Jeanloz 


discussed evidence indicating that a 
turbulent flow of liquid-iron alloy | 
around Earth's core is generating 
Earth's magnetic field. 

It seems as though we ought to be 
able to use our existing Earth cabling 
and microwave technology and/or our 
existing space-station technology to 
string out paths that would somehow 
intercept some of the inductive elec- 
trical energy in which our planet is 


| apparently awash. 


Paul Hengstenberg, W. Hartford, Conn. 


Super-scan 


| Your article "Giant Scanner Inspects 


Rocket Motors" [March] 1s informative 


| but fails to show the larger context of | 


this work. How can you use the phrase | 
"optimal performance and safety" to 
Continued 


Popülar 


Science 


Editor-in-Chief C. P Gilmore 
Editor Everett H. Oriner 

Executive Editor Herbert Shuldiner 
Art Director W. David Houser 


GROUP EDITORS 
Arthur Fisher 

Science & Engineering/Special Projects 
Richard L. Stepler Consumer information 
Alfred W. Lees Reader Activities 


COPY CHIEF 
Timothy O. Bakke 


SENIOR EDITORS 

Jim Dunne Automotive, John Free Technology. 

William J. Hawkins Electronics. E. E Lindsley Engineering. 
Susan Renner-Smith, V. Elaine Smery 


ASSOCIATE EDITORS 
Jock Keebler Automotive, Richard Layne 


Copy Editors: Jay E. Blickstein, 

Michael S. Neubarth 

Staff Photographer: Gregory Sharko 

Home & Shop Editor: Alfred W. Lees 

Art Editors: John Е Crowley, Richard J. Meyer 

Art Associate: Hugo Sathuana 

West Coast Editor: Jim Schefter 

Southeas! Editor: Evan Powell 

European Editor: David Scott 

Editorial Assistants: Adeline Hooper (Chief). Sherill Clarke. 
Eleanor Freebem, Julie W. Hauptman 

Senior Production Manager: Henry W. Kazmirowski 
Business Manager: Anna Dallas 


CONSULTING EDITORS 

Richard Day. Home & Shop 

R. J. DeCristoforo, Tools & Techniques 
Robert Gannon, Science 

A. J. Hand, Photography 

Ben Kocivar, Aviation 

Stephen Mercaido, Aulo Maintenance 
Jim Schetter, Soace 

Smokey Yunick, Aulo Mechanics 


POPULAR SCIENCE: Publication No. ISSN-0161- 7370 


POSTMASTER: Send notices of undelivered copies (form 
35791 to Popular Science, Box 2871, Boulder, Colo. 80322. 


SUBSCRIPTION INQUIRIES: Send new or renewal notices or 
changes of address [send both new and old addresses) 
to Popular Science, Box 2871, Boulder, Colo. 80322. Allow 
six to eight weeks for change of address. 


EDITORIAL OFFICES: 380 Madison Ave. 
New York, N.Y. 10017 


Published monthly by 

TIMES MIRROR MAGAZINES, INC. 

c/o Communications Dept.. Los Angeles Times 
Times Mirror Square, Los Angeles, Calif. 90053 


Popular Science entered as second-class postage at Los 
Angeles, Calif., and additional mailing offices. Also en- 
tered as second-class matter at the PO. Dept.. Canada. 


SUBSCRIPTIONS: U.S. and its possessions. 1 year 513.94; 2 
years 524.97; 3 years $34.97. Canada and elsewhere. 1 
year 517 94; 2 years $32.97; 3 years $46.97, Subscriptions 
processed electronically. 

Microfilm editions are available from Xerox University 
Microfilms, Serial Bid Coordinator, 300 North Zeeb Rd. 
Ann Arbor, Mich. 48106. 

EDITORIAL: Address contributions to Editorial Dept.. Popu- 
lar Science, 380 Madison Ave., New York, NY 10017. We 
are not responsible for loss of unsolicited queries, monu- 
scripts, or other materials. They will not be retumed unless 
accompanied by retum postage. 

Copyright © 1984 by Times Mirror Magazines, Inc. All tights 
reserved, Contents may not be reprinted or otherwise re- 
produced without written permission. 

Popular Science" Mechanics and Handicraft” 


Wow then s E replacement shock that's s SO m 


so advanced, you'll wonder why it didn't come on- 
-your car in the first place. Monroe Gas-Matic. The most. 
- advanced shock we've ever made. | 


ADVANCED DESIGN. 


Gas-Matic features a nitrogen c gas charge (1), and a . 
Teflon/steel priming valve (2), that drastically reduce 
aeration for less shock fade. This advanced technology 
allowed us to open up the valves (3) for reduced ride 
harshness. 


ف اہ کا کے سے جو - —- 


Е dem em (SS 3 
к EFE E - 
The results are dramatic. 
In comparison testing to conventional shocks, Gas- 
Matic handles better. Rides better. And gives you 
greater control without sacrificing comfort. 
The conventional shocks didn't even come close. 
Consider this: Gas-Matic improves handling by 
reducing body roll as much as 1496. It reduces shock 
fade up to 4396. And reduces ride roughness and 
vibration up to 6396. 
$0 SUPERIOR, GAS-MATIC IS PREFERRED 
3 TO 1 ON ALL ROAD SURFACES. 
We built Gas-Matic to be the best. On 
every type of road surface. In a recent 


 Gas-Matic was preferred 77 


consumer ride test that included potholes, washboard 
bumps, railroad tracks, curves and a slalom course, 


3 to 1 over conventional — 
shocks. 


GUARANTEED TO M = 
GIVE YOU THE BEST === 
RIDE EVER. 3 

The best shock we've 
ever built deserves the 
best ride quarantee in the business. And that's what 
we qave it. 

"If in 60 days you don't agree Gas-Matic shocks or 
struts give you the best ride ever, we'll replace 
them-at no charge—with any comparably priced 
shocks or struts. * 

So if you want a better riding, better handling car, 
get the shock that should've been on it in the first 
place. 

Get a set of Monroe Gas-Matic shocks or struts. 
*See retailer for details 
Monroe Auto Equipment 


Division of Tenneco Automotive 


GAS-MATIC. 
THE MOST ADVANCED SHOCKS AND STRUTS 
MONROE HAS EVER MADE. 


Readers Talk Back 


| style. There's a casual feel to this home, 


describe a system that, if it were to 


| fulfill its mission, would kill countless | 


millions of people and irreversibly 
damage the environment? A single 
Trident II submarine carries hundreds 
of nuclear warheads totaling seven 
times the explosive power of all the 
weapons used in World War II. The 
high accuracy of these warheads im- 
plies that they are first-strike weap- 
ons capable of destroying the U.S.S.R/s 
"deterrent" force and hence persuad- 
ing the U.S.S.R. to adopt a "launch- 
on-warning" policy. How can we afford 
to euphemize these instruments of 
death when the destruction of every- 
thing we know and care about is only 
a hair-trigger away? 

James T. Hoffman, Amherst, Mass. 


Balky Fiero 


As the owner of a 1984 Fiero SE, I 
must concur with Jack Keebler's state- 
ment ["Pontiac Fiero SE," Feb.] on the 
potentially dangerous malfunction of 
the sticking accelerator. 

I have, on five occasions since Decem- 
ber 1983, encountered this situation, 
three times on start-up of the car and 
twice during highway driving. Also, 
the idling rpm is 2,000 to 3,000 rather 
than 1,000 to 1,500. The fuel economy 
has dropped significantly: from 26 to 
30 mpg down to 14 to 16 mpg. 

It's been five weeks since my car was 
examined by the dealership and the 
idle sensor placed on order. I am re- 
peatedly told that "they are on back 
order" If that is the case, I hope the 
design of the sensor is being changed 
in order to correct this problem. 

I hope General Motors will immedi- 
ately correct this hazard. I want to 
add, however, that other than this 
serious problem, I love my car! 

Janelle Eads, Waynesboro, Va. 


A question of leisure 


What is a leisure home? So far as I 
| can tell, the "leisure homes" you fea- 
ture would be perfectly acceptable 
houses for year-round living. Take 
April's three-bedroom, two-bath model, 
for example. The only difference be- 
| tween it and a regular house is the 
| lack of a conventional gas- or oil-fired 


features, the circulating fireplace, and 
the heavy insulation accomplish the 
same purpose.) 
What's the distinction between a 
regular house and a leisure home? 
G. R. Paterson, Evanston, Ill. 


Al Lees replies: "Sometimes, as with 
the April house, it's only a matter of 
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both indoors and out, that reflects the 
fact that the architect designed it speci- 
fically as a second home: the rather 
rustic lack of architectural detailing, for 
example, and the open floor plan. Still, 
the house has all the basic amenities and 
could be built within most suburban 
communities and small towns. 
“There are two basic schools of thought 
regarding leisure homes. One feels that 
they should be compact, basic houses, 
preferably of unconventional design, 
that make for low-maintenance week- 
end use yet can be adapted as retire- 
ment residences—just large enough for 
a couple. That happens to be my own 
view and the philosophy behind the 
PS Lockbox House (subject of a series 
of articles from 1974 through °75). 
The other school argues that vacation 
homes are for entertaining, so they 
need extra bedrooms (or at least sleep- 
ing facilities) for putting up guests. 
This school feels that even when the 
owners are empty-nesters, the very fact 
that they have a home in a vacation 
area will draw their kids back (with 
their families) for visits, so those extra 
bedrooms will always be needed.” 


Mac attack 


I want to take issue with the article 


about the Macintosh personal computer | 


[“Apple’s Mighty Mini Mac: Can Little 
Mac Challenge Big Blue?” March]. The 
computer is described as a 32-bit de- 
sign when in fact the Motorola 68000 
microprocessor used in the machine 
has a data bus 16 bits wide. 
Granted, the internal architecture is 
32 bits, but the computer should not be 
considered that unless the entire de- 
sign, including the data bus, is of the 
same bit width. I believe any description 


| to the contrary is misleading. 


Damon Hill, Atlanta, Ga. 


Kathleen Travers of Apple’s customer- 
relations department says: “The Mac- 
intosh is not a true 32-bit machine. The 
address bus is 32 bits and the communi- 
cations bus is 16 bits. Apple emphasizes 


| the 32-bit internal architecture in its 
| marketing just as IBM does when it 


| calls its PC a 16-bit machine—it's really 


| only an eight-bit machine." 
heating system. (Presumably the solar | 
| Corrections: The Nomad 800 tele- 


phone from AT&T [“Cordless Phones,” 
April] does not use a 49-49-MHz multi- 
plexed system as stated. It operates in 
the 1.7-MHz range. 

The Acutemp thermostat [“What’s 
New in Home Improvement," March] 
is available only with the company's 
tankless water heater. 
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Some people will go to ignition. And a USDA-approved away from it all, see your nearest 
great lengths to get a little peace spark arrestor. Honda generator dealer. And 
and quiet. For them, we make Honda's Oil Alert" system ask for the generator that gener- 
the EX650. The world's quietest ^ stops the engine before the oil ates less noise. 
portable generator. level gets too low. The EX650’s 

]t gives you 650 watts of engine also has a cast iron cylin- 
power without breaking the der sleeve for durability. 
silence. So you no longer have Simultaneous output allows 
to carry roughing it to extremes. you to charge a DC battery and 

With an EX650, you can run AC appliances at the 
light-up a campsite, watch your same time. 
favorite TV show, snuggle-up It you'd like to get away 
under an electric blanket. Or from it all, without getting 
charge your boat or RV battery. 
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tart system that includ “ң | 
maintenance-free electronic HONDA 
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The inside story. 

Tempos interior is a 
computer-refined compart 
ment for five. Computer- 
designed placement of 
seats, door, roof and win- 
dow areas afford maxi 
mum space efficiency, 

Even Tempos front- 
wheel-drive configuration 
was designed to provide 
more interior room. Since 
there is no drive shaft, 
there is no large hump to 
rob valuable floor space. 
In fact, Tempo actually has 
more rear room than a 
Mercedes 300D.* 


For drivers convenience. 


controls are all placed 


within easy reach. For 
added ease, wipers and 
washer, directionals, high- 
beams and flash-to-pass 


are located on the steering 


column itself. 


Technology that works 
for you. 


Outside, a unique aero- 
dynamic shape channels 
the wind over and around 
Tempo to help increase 
fuel efficiency. It also 
directs the airflow, reduc- 
ing overall lift for 
improved stability and 
directional control. 

Its front-wheel drive 
delivers all-weather 


کے :7 


traction, while its four 
wheel independent sus 
pension provides a 
smooth ride 

Plus, Tempo has the 
worlds most advanced 
automotive computer, the 
EEC-IV It processes up to 
250,000 commands per 
second. Coupled with 


Tempos 2300 HSC (High 
Swirl Combustion ) engine, 


you get quick power 
response from a standing 


start and at cruising speed. 


Best-built 
American cars. 


When we say “Quality is | 
Job 1, we are talking 


i 


| 


Get it together—Buckle up. 


The new’84 Ford Tempo. 
ology never felt so comfortable. 


about more than a 
commitment. We are talk- 
ing about results. A recent 
survey concluded Ford 


makes the best-built Amer 


ican cars. The survey 
measured owner-reported 
problems during the first 
three months of owner- 
ship of 1983 cars designed 
and built in the U.S, And 
that commitment con- 
tinues in 1984. 


"Based on EPA Interior Volume 
Index 


Have you driven a Ford... | 


lately? 


Science Newsfront 


By ARTHUR FISHER 


| Space-station concept 


When President Reagan last January 
directed NASA to develop a manned 
space station within the next decade, 
he set in motion a program that had 
| been long poised for takeoff; many 
individuals, government agencies, and 
aerospace companies have been work- 
ing on plans for such a station for 
years. One of eight space contractors 
that had recently completed a study 
for NASA on possible space-station 
requirements, for example, is Lock- 
| heed Missiles & Space Co., whose 
ideas are embodied in the artist’s con- 
cept shown above. 


In this version, station control and | 


operations would be conducted in the 
central vertical module. This module, 
with solar panels, thermal radiators, 
| and communications equipment at- 
tached, would be the first to be placed 
in orbit via the space shuttle. More 
shuttle flights would add the four 
main modules, truss-structure docks, 
connecting passages, and payloads. 
According to Bill Wright, Lockheed's 
vice-president for NASA programs, 


| here are some of the potential uses of | 
a space station: manufacturing; satel- | 


lite repair and replacement; scientific 
research; and observation of Earth re- 
sources and weather patterns. The 


station could also serve as an inter- 
mediate launching platform for higher- 
altitude satellite missions. 


Bird-proof cockpit 


Every pilot has a nightmare about 
flying head-on into a bird at high 
speed. Collisions with birds, especially 
large ones, have caused fatal crashes 
when the windshield was smashed. 

The dramatic photo below shows the 
success of a new windshield material 
in averting cockpit penetration. The 


test, photographed at the moment of | 
| impact, was designed to simulate the 


collision of a bird with a jet plane and 


was actually carried out at a speed of | 


610 mph. Witnessed by experts from 
Britain’s Royal Aircraft Establish- 
ment and engineers from British Aer- 
ospace, the test proved that the new 
material increases the pilot’s protec- 


| tion by stretching up to five inches on 
| impact and then returning to its origi- 


nal shape. 

The windshield material is lami- 
nated; it consists of a transparent poly- 
carbonate core sandwiched between 
outer acrylic layers. A high-speed im- 


pact produces cracks in the outer acrylic | 


layer, but the shield is not punctured, | 


and the pilot can see well enough to 
make a safe landing. The new mate- 
rial is manufactured by Britain's Lucas 
Aerospace, which already makes wind- 
shields for many European-built civil- 


ian and military aircraft. The danger | 


of bird impacts 1s increasing, particu- 
larly for military jet aircraft, which fly 


| at ever-higher speeds at low altitudes. 


Long-lived (!) quark 


| Particle physicists in the United States 


and Italy have for the first time mea- | 
sured the lifetime of the so-called “bot- | 


tom," or "b," quark, a member of the 
gaggle of elusive particles that are 
thought to be the basic building blocks 
of all matter. The result came as a sur- 
prise because, according to Dr. Don- 


| ald E. Groom of the University of 


Utah, "By our standards that's an ex- 
tremely stable particle and a long 


lifetime. It's four or five times longer | 


than anyone might have expected." 
That "long lifetime," measured pri- 


| marily at the Stanford Linear Accel- 


erator in California: an estimated 1.5 
picoseconds (trillionths of a second), 


| or about the time it takes light to 


travel one foot! 


Blue genes for blue jeans? 


| Microbiologists at the University of 


| | Texas at Austin have used genetic- | 
| engineering techniques to prod bacte- 


| ria to produce indigo, the dye that 


gives blue jeans their characteristic 
hue. Once extracted from plants (or, 
by the Romans, as Tyrian purple from 


certain snails), indigo is now chemi- | 


cally synthesized by a patented pro- 
cess and costs about $10 a pound. The 
bioengineered indigo is not yet com- 
petitive economically because it re- 
quires a chemical—indole—that is 
even more expensive than commercial 
indigo. But Dr. David Gibson and Lar- 
ry Wackett, both of the University of 

Continued 
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WITH IBM PC AT THE OFFICE 
AND PCjrAT YOUR HOUSE, 

YOU CAN TAKE WORK HOME 
ON YOUR LITTLE FINGER. 


Many business people already 
know about the IBM® Personal 
Computer family. 

Many are now hearing about >s 
its new member, the IBM PCyr. Li 


с: ie 
And some have already discovered ; | B 


how PC and РСу can work together. 


СО THEJOYOr W 


PERSONAL COMMUTING 


РСуғ bears a strong resemblance to the 
rest of the family. 

If you know how to operate 
PC or PC/XT, you can operate 
PCyr easily. If you have programs 
for PC or PC/XT, you'll find 
many of them will run on PCr ` 

Now, much of what you start at the office, 
you can finish at home, and vice versa. 

And while you're at the office, your 
family will find plenty to do with PC; 


THE BRIGHT LITTLE - 
FAMILY ADDITION 
THAT CAN GROW UP FAST 


PCyr is a powerful tool for modern times. 
WAth easy-to-follow new IBM Personal 
Computer programs, and with options like a 
printer and an internal modem for telecom- 


munications, it can handle a great variety of jobs. 


Children can learn new ways of learning, 
and make short work of homework. Adults can 
keep track of household expenses, write letters, 
file tax data, plug into information networks. 
And everyone can enjoy challenging new 
cartridge games. 

IBM designed PC;r with lots of bright 
ideas to make computing easier. 

The "Freeboard" — a keyboard that 
doesn't need a connecting cord — is easy to get 
comfortable with. 

Built-in picture instructions can help 
the first-time user get started. 


Diskette-drive systems include a program 
that allows users to explore computer 
fundamentals at their own pace. And to get 

9 „~ PCjrup and running from 
# the very first day, a 
_g& sample diskette with 
A eleven useful mini-programs 
D is also included. 


~ HOME ECONOMICS: 
IBM DISKETTE COMPUTING 
FOR ABOUT $1300 


PCyr is the most affordable 
= ofthe IBM personal computers. 

| A diskette-drive model 
with a 128KB user memory is 
about $1300. An expandable 64KB cassette/ 
cartridge model is about $700. (Prices apply at- 
IBM Product Centers. Prices may vary at 
other stores.) 

For a demonstration, visit an authorized 

IBM PC: dealer or an IBM Product Center. 
And you can find the store nearest you with 
your little finger. Just dial 1-800-IBM-PCJR. 
In Alaska and Hawaii, 1-800-447-0890. 


Science Newsfront 


Texas, and executives of Amgen, a 
California-based genetic-engineering- 


| research firm that is funding some of | 


the research, believe that the knowl- 
edge gained from these experiments 
could eventually lead to important 
new products from bioengineering. 


| Smaller satellite antenna 


A new British antenna based on a 
300-year-old design promises to ease 


rooftop installations for commercial | 


| concerns communicating with geosta- 
tionary satellites. Produced by Brit- 
| ish Telecom, the dish, shown in the 


diagram and photo above, has an off- Why is this man smiling? 


set feed and subreflector. This gives 
the parabolic antenna a narrower mi- 
crowave-beam width and permits us- 
ing a dish only 18 feet in diameter. The 
design is called an offset Gregorian, 
after a 17th-century Scottish mathe- 
matician who first used this geome- 
try for an optical telescope. With the 
beam width narrowed to two degrees 
as opposed to the more-usual three 
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degrees, there are more orbital “slots,” 
providing an extra 60 possible loca- 
tions around the world. 

The rig has a dogleg lattice-steel 


| tower rising 13 feet above the dish 


supporting the feed horn and subre- 


| flector. Such an array allows using а 
shallower main reflector, giving more- 
| precise beam convergence. 


The dish has been installed by Brit- 
ish Telecom on a building in London 
and will be used to launch SatStream 
North America, the world's first end- 
to-end, satellite-based digital-trans- 
mission service across the Atlantic. 


The man in the photos below is Mark 
J. Schlueter, a student in the Depart- 
ment of Mechanical Engineering at 
the Massachusetts Institute of Tech- 
nology, and he is smiling because he 
has assembled the odd assortment of 
bits and pieces in the left-hand photo 
into the prize-winning device in the 
right-hand photo. 


of the design course. 


The design competition he won is a 
major segment of the department's In- 
troduction to Design course. Each year 
students are given identical kits of 
parts from which they must assemble 
a machine capable of performing a 
given task. The assignment for this 
contest was dubbed “Pacthing” be- 
cause the machines had to be con- 
trolled by joy sticks like those used in 
video games such as Pac-Man. The 
object: Five tennis balls were placed 
in each half of a rectangular table 
filled with a bed of sand. Students ma- 
nipulated their machines while facing 
one another from either end of the 
table. The winner of each heat was 
the machine that had moved more of 
its tennis balls to the opponent's half 
of the table during the 30 seconds 
allotted. A single-elimination tourna- 
ment decided the winner. 

In the photo at left Schlueter is 
contemplating, somewhat ruefully, the 
kit of parts every student received. In- 
cluded were three motors, springs, 
cardboard tubes, welding rod, string, 
plastic gears, webbing, fiberboard, and 
pieces of wood. 

The next photo shows the machine 
that Schlueter assembled after weeks 
of frustration. The cardboard tubes 
have become wheels with bent metal 
cleats that dig into the sand. The bits 
of wood and some welding rod have 
turned into arms that snap out from 
the sides of the machine. These arms 
can move three or more balls at a 
time, allowing the whole device to 
move in a straight line. Schlueter also 
added a fiendish complication—a pro- 
jectile that was launched from his own 
machine into enemy territory, where 
it posed a navigational hazard to his 
opponents' creations. 

The devilish designer of this compe- 
tition is Professor Woodie C. Flowers 
of MIT's Department of Mechanical 
Engineering, who is also coordinator 


THE HIGH PERFOR! 
DRIVING MACHI 


The Whistler? Spectrum™ It 
was chosen #1 by Motor Trend, “The 
Whistler Spectrum resides at the top 
of the list. A world class radar detector.’ 
Autoweek Magazine says, “The 
Spectrum is the most sensitive radar 
detector Autoweek has ever seen.” 

Plus, nearly one out of two truckers 
who own radar detectors own Whistler. 
And there's only one reason. 

Performance. 

Spectrum conclusively detects all 
police radar, Stationary, moving, trigger 
—even pulsed radar. On the straight- 
away—from behind—over hills and 
around curves. If there’s police radar in 
the area, Spectrum lets you know— 
long before the radar can sense you. 

Spectrum also comes in a remote 
version that can be concealed behind 
the grille of your car—no one will 
know you're using radar protection 
except you. 


POLLUTION SOLUTION ™ 


Several imported radar detectors 


generate a signal on the X Band and K 
Band frequencies that cause most radar 
detectors to “false” But thanks to the 
Whistler Pollution Solution, Spectrum 
ean tell the difference between a pol- 
luter and police radar. The polluter sig- 
nal is blocked out, while maintaining 
maximum range at all times. 


EXCLUSIVE FILTER MODE "“ 
Sensitive receivers also detect 

microwave intrusion alarms, which are 

particularly frequent and annoying in 

urban areas. Spectrum’s exclusive 

Filter Mode allows you to operate at 

full sensitivity at all times, even in the 
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city. Because the Filter Mode simply 
changes the way the Spectrum alerts 
you when intrusion alarms are present. 


WHISTLER RELIABILITY 


Every Whistler comes with a full 
parts and labor warranty. But chances 
are you'll never have to use it. Because 
Whistlers are made to last. They're the 
most reliable, top quality radar detec- 
tors on the road. 


CALLUS TOLLFREE 


Our complete line of superhetero- 
dyne radar detectors with dash/visor or 
remote mounting options can be found 
at over 4,000 dealers across the U.S. 

So for the dealer nearest you call us toll 
free now at 1-800-531-0004. In Massa- 
chusetts call (617) 692-3000. 

Because we know you only drive 
the best. That's why you should drive 
with Whistler. 
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HOW BF GOODRICE LENS gD 
MAKES SPORT VEHICLES Р] 


~The Radial MudTerrain TA is built < 
strong and rugged to maximize truck 
dependability—off the road or around = =, 
town. Its tread has self-cleaning < 
grooves for remarkable traction in · 
deep mud or snow. | 


hs 


1984 BFGoodrich 


f c 


The BFGoodrich Radial Mud-Ierrain T/A 
is available in sizes for direct application 
on most original equipment wheels: 


A. Three carcass plies help resist 
sidewall bruising to optimize truck 


“dependability. 
B. Tread pitch sequencing offers 


quiet ride. - 
C. Deep self-cleaning grooves 


provide excellent traction. 
П Dual compound tread imparts 
outstanding mileage. 
A 


The Radial Mud-lerrain T/A” was 
designed specifically for outstanding 


truck performance. In fact, | 
professional drivers recently tested 


the Radial Mud-lerrain TA on a 
specially modified off-road truck. The 


result: outstanding rugged 
performance. When equipped with 


the Radial Mud-lerrain TVA, the test 
vehicle demonstrated remarkable 
traction capabilities. Even through 
mud bogs with the viscosity of wet 
cement under two feet of water. 


Detroit Report 


By JIM DUNNE 


No more defrosters 

The windshield’s warm-air defrosters 
may be going the way of the running 
board. That’s if an all-electric idea 
called Quick Clear from Donnelly Mir- 
rors of Holland, Mich., wins wide ac- 
ceptance. The Donnelly windshield 


(above) has a thin coating that acts | 


as an electrical conductor. It heats up 
and clears off fog—and even ice. 
“We can clear 110 inch of ice at minus 
10 degrees F in four minutes with 
Quick Clear,” says Mike Buford, pro- 
gram manager for heated glass prod- 
ucts at Donnelly. “For today’s defroster 
it would take 18 to 23 minutes to do 


the same job, even at warmer ambi- | 


ent temperatures.” Quick Clear works 


on the whole glass surface at once. The | 


key to the system is an iridium-tin 
oxide coating on the inside of the outer 
| pane of windshield glass. Electrical 
buses at each end of the glass fur- 
nish the heating power to the coating, 
which acts as a resistor, just like the 
lined defoggers on rear windows. A 
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standard alternator provides the nec- 
essary voltage. While the windshield 
is being defrosted, the alternator feeds 
power only to the defroster. The other 
car systems run on battery power. 
Once the defroster timer shuts down 


| —after four minutes or so—the al- | 


ternator resumes its charge to the 


| battery. | 
Buford reckons that Quick Clear 
will be used by most luxury cars with- | 


in a couple of years. But its $300 extra 
cost will keep it out of low-price mod- 


els except as an option. Eventually, | 
predicts Buford, a car's instrument | 
panel may be redesigned to eliminate | 
the defroster slots as the Quick Clear | 
| An overdrive transmission that will 
The idea of heated windshield coat- | 


system takes over. 


ings is not new. Ford offered a gold- 
film type on Thunderbirds and Lin- 
colns in the mid-1970s for two years. 
(Donnelly’s coating imparts a purple 


tint.) But the $700 to $800 extra | 
cost and the complication of a sec- 
ond alternator made the Ford system 
impractical. 


Under the gun 


It’s just in time or not at all. That’s 
the problem with the new system of 
car assembly in Detroit, in which sup- 
plies are brought to the assembly line 
just in time for use, thus cutting down 
on expensive inventory buildup. It has 
already caused a line shutdown. Gen- 
eral Motors’ C-cars (de Villes, 98s, and 
Electras) are being built under this 
setup, but when one supplier delivered 
poor-quality window frames for the de 
Villes, the devil chain that runs the 
assembly line was stopped until bet- 
ter-quality frames could be delivered. 
Under the old system, a large inven- 
tory of window frames could have been 
tapped to fill the void. GM executives 
think this is just a start-up glitch; once 
parts suppliers get the quality word, 
they say, line shutdowns won't occur. 


Olds four-valve four? 


It’s a new type of four-cylinder engine 


that relies on multiple valves for more 
power. Details are a secret, but the dis- 
placement has been pegged at 2.3 li- 
ters (140 cu. in.). There are also ru- 
mors that it will be used in most of 


the Oldsmobile models, perhaps even 


| in the new 98. Output should be about 


equal to that of many V6s. Olds got 
the go-ahead from General Motors 
management to continue development 
and to prepare to build the engine for 
1986. It will be a GM first—a high- 
speed, high-output four-cylinder en- 
gine with four free-breathing valves 
per cylinder. 


Hotter Escort 


That’s the scenario for 1985, when 
the first “freshening” of the Ford 
Escort hits the streets. A new 1.9- 


liter (116-cu.-in.) engine is planned 
| to replace the present 1.6-liter (98- 


cu.-in.) four. It may not sound like 
a big increase, but that 0.3 liter is 
an 18-percent increase in displace- 
ment. Acceleration should be mark- 
edly improved with zero-to-60-mph 
times in the 13-second class. 

But fuel economy will at least re- 
main the same, if not improve. How? 


take advantage of the stronger en- 


gine’s increased output will be used. - 
| Styling will be updated, too. Among 


the refinements are a bustle-back pro- 


| file, with the trunk separate from the | 


passenger compartment, and aerody- 
namic headlamp covers. 


"Vette with less 


On tap for 1985 is a high-output ver- | 
sion of the 305-cu.-in. V8 for the Cor- | 


vette. This will replace the present 350 
V8. The 305 will get multi-port fuel 
injection to make up for the loss in 
cubic inches. This should help it pro- 
duce either equal or better power than 
the bigger engine. Why the shrink- 


age? General Motors wants to improve | 


fuel economy and phase out the lim- 


ited-production 350-cu.-in. gasoline 


engine. 


Small-car air springs 


As expected, Ford will expand the use 
of air springs to small cars. The inno- 
vative suspension system, introduced 
this year on the Lincoln Mark VII and 
Continental, is slated for a strut-sus- 
pension Ford later this year. Although 
the system reportedly costs more to 
manufacture than conventional steel 
springs, it produces a better ride. La- 
ter it will offer the capability of rais- 
ing or lowering the car's body for 
increased aerodynamic efficiency. Air 
springs aren't planned for the after- 
market. The added complexity of the 
computer-controlled compressor makes 
a retrofit impractical. 


All these oils would love to say they give 
you the best engine protection. 


Surprised? You f 
shouldn't be. lf ' 
you re using an 
ordinary oil, how 
can you expect to 
get anything 
more than ordinary į 
engine protection? 

Ordinary oils 
just can't give 
you the extraor- 
dinary protection § 
Mobil 1” synthetic [ 
oil was designed й 
to give you. 

Mobil 1 gives 
you better lubri- 
cation than or- | 
dinary oils, helps | 
protect your en- f 
‘gine better from 
friction and wear | 
and also helps it | 
stay cleaner, 
run smoother 
апа last longer. | 

And as incred- 
ible as it may 
sound, Mobili | 

can even protect | 
your engine up | 
to 500? F above | 
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Besides pro- 


tecting your en- 
gine a lot better, 
Mobil 1 also 
protects it a lot 


longer. Because 
its the oil that 
can take you 
25,000 miles or 
one year (which- 


‚_ ever comes 
first) between 
_ oil changes? 


If protecting 
your engine is 
important to you, 
change to Mobil 1. 
You can't get 
better engine 
protection. 

And nobody can 
change that. 


"Add oil as needed. New car 
Owners follow Warranty шас 
tons. Diesel owners follow 
manufacturer s instructions 


Mobil ill. 

The best engine 
protection you 
can give your car. 
And more. 
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ПКЕ PORSGHE IS‘ 


12 mg. "tar", 1.0 mg. nicotine av. per cigarette by ЕТС method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Alternate-Energy Answers 


By JAN F. KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology and a lecturer at the University of Colorado. 


Fungus hazard? 


Lots of PopuLAR Science articles, in- 
cluding *Solar Attic" in the January 
'84 edition, describe pumping solar- 
heated air through an insulated-rock 
storage bed and then into the house as 
needed. My worry with this is conden- 
sation in the rock bed, resulting over 
time in mold or fungus growth and 
| associated health and odor problems. 
R. E. Fritsch, Columbus, Ind. 


Solaron Corp., builder of thousands of 
air-and-rock solar systems for a dec- 


ade, has never had this problem. The | 


| from inadequate roof vents, advises 


basic reason is that the rocks are hot, 
the winter air is dry, and no condensa- 
tion occurs. With no moisture, there is 
no growth of these substances. 


Recirculation and infiltration 


Recently I talked with the manufac- 
turer of a solar system that uses air 
| collectors for space heating. This sys- 
. tem obtains all of its input air from 
the outside, heats it in the collectors, 
and then pumps it into the house. The 
explanation for using the system was 
| that the slight pressure this creates 
in the house completely prevents infil- 
tration and results in a greater heat 
saving in average (not super-sealed) 
houses than one would get from recir- 
| culating systems. 

James R. Thompson, Oakton, Va. 


This reasoning is faulty. Because the 
sun shines less than 25 percent of the 
average day in Virginia at an inten- 
sity useful for heating, the building 
will be pressurized only 25 percent of 
the time in winter. Therefore, the ef- 
fect on infiltration is not significant. 
It is best to use the standard recircula- 
tion solar system after all possible 
sources of air leakage have been sealed. 


Stove upkeep 


I bought a Concord woodburning stove 
| with catalytic converter [PS, Jan. 
| 82]. Can I use the stove after the con- 
| verter burns out, or would creosote ac- 
cumulate in the secondary chamber? 

Stephen Szabo, Denver, Colo. 


It's best to replace the converter. Inspec- 
tion, proper service, and occasional re- 
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placement are wise, both for the reason 
you suggest and to maximize the heat 
produced during combustion. 


Hot mobile home 


| I hope to reduce the running time of 
| the air conditioner in my mobile home 


by installing a second roof of galva- 


| nized steel over the original one. There 


will be a five-inch air space between 
the two roofs, and the ends will be 
open so that air is free to flow. 


B. M. Cikeer, Weslaco, Texas 
Heat buildup in mobile homes results 


reader Paul Funderburg in reply to the 
July 1983 item “Cooling a Trailer.” He 


| adds that wind turbines can be highly 


successful in cooling the space between 
the roof and the ceiling. 

Your proposed solution will work 
well to reduce heat gain through the 
roof. I would leave the second roof en- 
tirely open at the ends and sides to en- 
sure the maximum possible airflow. 
Prime your galvanized roof with an 
etching primer, then topcoat with a 


| white or other light paint. 


| Adding insulation. 


My two-story house is insulated with 


eight to 10 inches of loose fiberglass | 


in the attic above the second floor. Is 
it better to install additional insula- 
tion on the underside of the roof with 
staples or just to lay additional blan- 
kets over the existing insulation on 
the floor of the attic? 

Earl Mielke, Cockeysville, Md. 


On a time, cost, and appearance basis, 


insulation should be installed on the 


attic floor. The insulating effect will be 
virtually identical in either case. How- 
ever, if you buy batts with a vapor 


barrier, you'll need to slash it to avoid 


condensation in the middle of your 
double layer of insulation. 


Solar tilt 


My solar water-heating system has 
120 square feet of panels placed flat 
on a 4/12 pitch roof. The pump circu- 
lates water from a 120-gallon storage 
tank. In summer, there is no problem: 
The sun hits the panels at close to a 


90-degree angle, and I generally get 
at least a full tank of 160-degree-F 


| water. But in winter, the sun hits the 


panels at a much lower angle, and the 

water temperature will not rise above 

about 110 degrees F. What do you 
suggest? 

K. P. Warner 

Huntington Beach, Calif. 


Your collectors are positioned at too 
small a tilt angle relative to the hori- 
zontal. To improve performance, tilt 
them up to 30 or 35 degrees. If this is 
not possible aesthetically or architec- | 
turally, you could place reflectors at 
the top of the panels to direct winter 
sun's rays onto the collector. If the sys- 
tem is functioning properly, your ratio 
of 120 gallons/120 sq. ft. should pro- 
duce ample hot water year-round. 


| Solar-heater dampers 


I have an air-type solar heater con- 
sisting of seven panels without stor- 
age. At certain times of the day, one 
or more of the panels are in the shade, 
and I need a way to stop the airflow 
in these panels so that the fan only | 
draws from the “hot” ones. This damp- | 
ing device should also prevent re- 
verse siphoning at night or in cold 
weather. 

W. C. Swift, Weston, Ont. 


A simple and reliable way to do this 


| would be to use motorized dampers 


controlled by a thermostat in the out- 
let airstream from each collector. If this 
temperature drops below 80 to 85 de- 
grees F, the damper closes, forcing all 
airflow through the unshaded collec- 
tors. These dampers also close at night 
to avoid backflow. The dampers should 
be spring-loaded closed and powered 
open because they will be closed dur- 
ing the heating season for a longer time 
than they will be open. 

You should consider using fewer than 
seven dampers because of cost. Га rec- 
ommend using only one damper to con- 
trol the three most-frequently shaded 
collectors. Insert it in a duct into which 


| the flow from these collectors is directed 


prior to entering the house. Then con- 
trol the night backflow for the entire 
collector array with a standard, non- 
motorized back-draft damper in the 
main return or supply duct for the full 
array. 


Got a question on an alternate energy such as solar, wind, 
water, or wood? Wondering about energy-conservation tech- 
niques for home heating or cooling? Every other month, al- 
ternating with “Adventures in Alternate Energy," Jan Kreider 
answers selected questions from readers. Send yours to Energy - 
Questions, POFULAR Science, 380 Madison Ave., New York, 
N.Y. 10017. Individual queries can't be answered by mail. 


WE ARE DODGE. 
AND WE KNOW HOW 
TO BACK A TRUCK. 

At Dodge. we don't 
think of rust protection 
as optional equipment. 
And neither should you. 


WITH AMERICAS LONGEST, 


RUST-THRU PROTECTION 
TRUCK WARRANTY. 

We build 575.07 sq. ft. of 
rust-fighting galvanized 
steel surface into a full- 
sized Dodge pickup. 
More than Ford. More 
than Chevy. 

Which is why we can 
protect our trucks 
against outer body rust- 
through for longer. Five 
years or 100,000 miles. 
At no extra cost. 


DODGE 0150 | 
BIG TRUCK. BIG PAYLOAD. 


BIG ENGINES. 
i Dodge > Ham m тш 


Eo PANN Ser 


Extensive use of galvanized steel in 
critical areas makes Dodge steely 
tough on rust. 


Front suspension crossmembers are 
protected by a special autophoretic 
cleansing process for increased 
corrosion resistance. 


Dodge Slant Six. 
Optional sturdy 318 V-8. 
Or an even bigger and 
beefier optional 360: 


PROSPECTOR OPTION 
DISCOUNTS FROM 

$200 TO $1000. 

Actual savings depend 
on model and package. 
And are based on the 
list prices of package 
items if purchased sep- 
arately. See your dealer 
for details. 


^ 9 RUST-THRU 
5/100 PROTECTION 
Limited warranty covering outer 
body rust-thru on new ‘84 full- 
sized pickups and Ramchargers at 
no extra cost for five years or 
100,000 miles, whichever comes 
first. Ask dealer for details. 
L NEW CHRYSLER 

ECHNOLOGY. 

QUALITY BACKED BY 
5/100 PROTECTION. 


° NIA in CA, 
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-—DBDGE RAM 0150 


Use EPA est. mpg to compare. Your 
mileage — speed. dis- 
tance. weather. Actual hwy. mpg 
and CA ests. less. 


E. .=, 


S69 9 Breaktirough | 


Forget the $1499 suggested retail. And 
forget the $715 dealer cost. 

DAK is buying truckloads of this state 
of the art Audio/Video entertainment 
system for cash. At just $699, you'll save 
big, but wait till you see all you'll get. 

SOMETHING FOR EVERYONE 

Just flip a switch. If you don't have 
cable, you can receive all VHF and UHF 
stations. But if you have cable, or if it's 
coming to your area, we've got it all. 

And having it all, means the latest black 
stripe, slotted mask, brilliant picture, and 
all electronic direct access frequency syn- 
thesized color tuning. Plus, auto color, 
auto brightness, auto scan and much more. 
But, let's examine 'cable ready' first 

Now you can tune in up to 36 cable 
channels from your easy chair. This new 
cable ready TV tunes all standard VHF 
channels 2-13, VHF Midband Channels 
14-22, plus the VHF Super Band Chan- 
nels 23 to 36. 


Numerical equivalents oí САТУ channels (Conversion Table) 
Channel ' 
А = 14 
В = 15 
С = 16 


0 17 


Е — 18 
F — 18 


MOVIE CHANNELS 
If theres a movie channel on your 
cable and it's not scrambled, this TV is 
all you need. If it's scrambled, you'll need 


the cable company's box. 

Note: Check with your cable com- 
pany before viewing anything at all, to 
see if they require you to pay a fee. 

SPORTS PLUS 

There are lots of'Super Channels' broad- 
cast on cable. Most of them are simply 
broadcast outside your normal TV's tun- 
ing range. But now, many of them can be 
yours. There are the All Sports and All 
Movie Channels. Plus, there's Cable News 
Network and much more. 

INFRARED REMOTE CONTROL 

Here's the best part. With most cable 
boxes you can't use your TV's remote 
control. But with a cable ready TV, you're 
in complete command, and you're in 
command from your favorite easy chair. 

Just get your hands on the wireless 
infrared remote control and the world is 
yours. You'll have direct random access 
to all channels. So, for example, you can 
switch directly from channel 2 to chan- 
nel 18 electronically. 


You'll see the channel you've chosen 
displayed on the TV's oversize LED dis- 
play. And, if you push the ‘Recall’ button 
on the remote, the same display will 
show you the time of day. 

After you've chosen the channel you 
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Sensory Blast  ' 


Treat your senses to the vibrant color of this slotted mask, black stripe, cable ready, 19" TV. Relax with 
the infrared TV remote control. Plus, let your senses feast on the sound of the TV and all your favorite 
records, cassettes and AM and FM stereo stations. This is a state ofthe art Audio/Video system. Wow! 


want, you'll have total control of the 
volume. Plus, if the phone rings or a 
commercial comes on, you can even 
mute the sound with a single button. 
But if you're like me, whenever a com- 
mercial comes on, | like to push the scan 
button and ‘check out’ what's on the 
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other channels. Of course, you can turn 
the TV on and off with the remote. 
BUT IT'S THE PICTURE 

Justlike on the remote, you'll have full 
random access electronic frequency syn- 
thesized tuning. Electronic tuning means 
there are no mechanical tuners to wear 
out or cause snow. Frequency syn- 
thesized means this set will lock in and 
automatically fine tune. 

You'll also have manual electronic fine 
tuning buttons so that you can take over. 

But, look what this set will do for 
you. Auto brightness control adjusts the 
TV picture brightness to match your am- 
biant room light. An auto color switch 


we 
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lets the TV determine exactly the correct 


color settings for each channel. 

AFT automatically fine tunes each chan- 
nel you tune in and prevents frequency 
drift. When you touch Auto Scan, an 
automatic channel search is carried out 
for you. The TV will only stop at channels 
that are broadcasting in your area. 

And, this is very important. Unlike 
most electronically tuned sets that only 
allow you to preset 12 channels, this TV 
allows you to tune in all 105 channels. 

The TV has an external speaker jack, a 
headphone jack that shuts off the speaker 
and a line output jack that plugs into the 
music center. Now you'll hear TV sound 
as you've never heard it before. And, 
you'll still be able to adjust the volume 
with the remote or at the set. 

This TV has a special sleep system. 
Just set the sleep time to any hour you 
desire using the AM/PM clock, and every 
day/night at the time you've set, the TV 
will turn itself off. 

This deluxe cable ready 19" TV has 
many more features including quick start, 
auto degausser, and both 75ohm and 
UHF connections. Its made by Emer- 
son. And, it's backed by their standard 
limited warranty plus a 2 year limited 
warranty on the picture tube. 

LET THERE BE MUSIC 

And wait till you hear the sound. Aside 
from fabulous TV sound, you've got Emer- 
son's best music center ever. Each sec- 
tion is carefully designed to bring superb, 
dramatically pure sound to your home. 

The cassette deck features a smooth- 
acting, auto-feather touch mechanism 
that will gently cherish your best tapes. 
You can record and play both normal and 
CrO? cassettes. And for whisper quiet re- 
cordings, there's Dolby B. 

The AM and FM stereo tuners are 
really special. Tuning is totally automatic. 

Just touch the up or down tuning but- 
tons and the tuner will seek out the next 
station automatically. Or, switch to man- 
ual and check out each station if you wish. 

You can select fast or slow scan, mono 
or stereo, and there are FM stereo and 
signal strength indicators. 

The turntable is the latest front load 
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type with a fully motorized door. Just 
push ‘open’ and the door will glide open. 
Put on your record and push the button 
again. The door will glide shut. 

The turntable features a low mass arm, 
plays both LPs and 45s and has a front 
panel fine speed adjustment control. 

The integrated amplifier section has a 
5 band graphic equalizer, electronic vol- 
ume control buttons, and loudness con- 
tour. Іп all, you're in for great music from 
records, tapes or radio. 

Two ported bass reflex modular tower 
speaker systems produce great sound. 
Each features two driven woofers (no 
passive radiators), for massive sound, 
and a soft dome super tweeter. You'll 
love the sound from the stereo, and you'll 
be amazed at the sound from the TV. 

The bottom unit under the turntable 
section is a really deluxe slide-out cas- 
sette storage drawer. So, you'll have 
great sound, a great picture and no mess. 
The audio portion is covered by Emer- 
son's standard limited warranty. 

The system is perfectly matched in 
striking silver and black. The TV is 1934" 
wide, 1972" high, and 18" deep. 

The music center is 1572" wide, 1472" 
high plus the 5" cassette drawer and 
16" deep. Each tower speaker system is 
197" high, 6%" wide and 87$" deep. 

TRY SENSORY BLAST 
RISK FREE 

Tune in VHF, UHF or cable on the TV. 
Carefully inspect the picture for clarity, 
brilliance and vividness of color. The 
picture quality is simply breathtaking. 

Listen to the TV through the music 
center. Then listen to your favorite cas- 
settes, records and radio stations. 

This is an ideal main system for your 
home. And, at DAK's price, what a lux- 
urious system for your bedroom. Wow! 
Try it all in your own home. If you're not 
10096 satisfied, return it in its original 
boxes within 30 days for a refund. 

To order your Emerson Wireless Infra- 
red Remote Control Cable Ready TV and 
Super Music System, don't send Emer- 
son's $1499 suggested retail. 

Don't even send their $715 dealer 
cost. Send DAK's truckload price of just 
$699 plus $65 for postage and handling. 
Order No 9814. CA res add sales tax. 

Vibrant color TV, infrared wireless re- 
mote control, Dolby cassette and auto- 
matic Tuners will delight both your senses 
of sight and sound. 


DAK m 
INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 
CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


By EVERETT H. ORTNER 


“New vision" Canon T70 

It could be that the new Canon T70 
SLR is too good for amateurs. It is cer- 
tainly far removed from those other 
technological wonders designed for 


amateurs: the new squint-and-shoot 
| autofocus 35s [PS, Dec. '83]. The differ- 
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Through the Viewfinder 


ence: The T70 offers a complexity of IE # 


controls—all automatic—that put the 
photographer in complete charge and 
reduce the role of the camera from 
that of master to servant. 

The president of Canon USA, Inc., 
Fujio Miterai, calls the T70 a “new 


vision.” It’s no exaggeration. There | 


are no dials on the T70. Slides and 
microswitch push buttons control the 
camera’s electronics. On top, a tiny 
(a-by-7s-in.) TV-like screen with LCD 
readouts tells you which of the six au- 
tomatic (or two nonautomatic) expo- 
sure modes and two metering patterns 
(full screen or central area) you have 
selected. LEDs in the viewfinder keep 
you abreast of other matters. 

Three of the automatic-exposure 
modes are familiar: shutter-priority 
(you set the shutter speed; the cam- 
era sets the aperture); stopped-down, 
for certain non-FD Canon lenses; and 
auto-flash. The other three auto-expo- 
sure modes illustrate the direction in 
which SLR technology is heading: to- 
ward giving the photographer more 
control—along with automation— 
over all aspects of his picture. 

These are programmed modes, each 
designed to emphasize a particular 
pictorial quality. You set the camera 
to WIDE if you want greater-than-usual 
depth of field, to TELE if you want a 
fast shutter speed to stop action, or to 
STANDARD for a middle path. The auto- 
matic programmed settings are shown 


| at left center. The diagonal lines rep- 


resent exposure values (EV); the num- 
bers at right show aperture (f/number); 


shutter speeds are at the bottom. A | 


typical EV of nine, for example, would 
produce settings of f/4.5 at Yaz second 
in WIDE; f/3.5 at 4o in STANDARD; and 
f/1.6 at V»oo in TELE. (Because both 
aperture and shutter speed are infin- 
itely variable, the figures are my in- 
terpolated readings.) 

The diagram of the LCD screen at 


lower left shows most of the readouts | 


that would appear at one time or 
another—you would never see them 
all together in actuality. They show: 
1 and 2, ISO (ASA) film speed; 3 and 
4, frame area and frame number; 5, 
battery check, film-transport indicator, 
time-exposure timer; 6, film-load and 
rewind check; 7, manual mode; 8, WIDE 
program; 9, TELE program; 10, sTAN- 


DARD program; 11, stopped-down auto 
exposure; 12, shutter-priority auto 
exposure. In case there's anything you 
still dont know, viewfinder symbols 
(bottom left) fill you in. 

Other features of the T70: built-in 
motor (theres no film-advance lever 
and, of course, no need for an extra- 
cost winder), automatic film loading, 


and auto rewind. List price: $450. Also | 
available with the T70 are a new pro- | 
grammed 277T electronic flash ($120) | 


and a data back ($150)— Canon calls 
it the Command Back 70—that is ca- 
pable of an astounding number of re- 
cording and control functions. 


14-mode Ricoh XR-P 


“User control" is the central concept 


of the new Ricoh XR-P, an SLR that | 
offers a programmed three-option | 


automatic-exposure system similar to 
the Canon T70’s. You set the Ricoh's 
program dial (photos above) to one of 
three settings: Pd for automatic expo- 
sure with maximum depth of field, P 
for normal exposure, Pa for action- 
stopping fast shutter speed. 

A feature unique to the XR-P is a 
TV mode. With lens and program dial 


| set on P for program, you set the 


shutter-speed dial on TV —and behold, 
the camera is set to capture a picture 
on your TV set. More: By switching 
the program dial you can adjust the 
setting for European or computer-CRT 
scanning rates. The XR-P also offers 
match-needle manual control, aperture- 
priority automatic exposure (you set 
the aperture; the camera sets the shut- 
ter speed), and shutter-bias automa- 
tion. The last setting, a limited form 
of shutter-priority automation, lets 
you set such ultra-fast speeds as '5oo, 

Continued 


Here's the latest in full featured duplex 
speakerphones. And, wait till you hear 
the sound. 

You're free. You can walk around the 
room. You can use both hands. You can 
talk on the phone totally hands free. 

Now you can answer your phone by 
simply pushing a button. And, the sound 
you'll hear will be crystal clear. 

Plus, don't worry about the person 
you're talking to. You'll speak to them 
through a high quality condenser micro- 
phone that will make you sound like 
you're sitting right next to them. 

TOTAL FREEDOM 

Just think about the freedom. You can 
read your mail, work with your hands or 
move over to your easy chair while you 
talk. Plus, you can have a conference call 
at work or let the whole family talk and 
listen at one time to someone far away. 

TRUE DUPLEX 
Most speakerphones are simplex which 
simply means that when you are talking, 
you can't hear the other person. So, 
you're likely to cut each other off. 

This all new speakerphone from Call- 
mate is true duplex. With duplex, you 
and the person you're talking to can in- 
teract and talk without pausing. 

So, for your office, workshop, study, 
bedroom or kitchen, it's the ideal phone. 
It simply plugs into any standard mod- 
ular phone jack and AC outlet. 

It uses universal pulse dialing that 
works anywhere. Plus, it has last num- 


The *39 Duplex SpeakerPhone 


ber redial, mute, a ringer off switch and a 


full range volume control. There's even a 
jack on the back so that you can plug 
your own phone into the speakerphone. 
It also has a high quality LED digital 
clock complete with 24 hour alarm and 
high/low dimming. It's sharp looking, 
great sounding and backed by Callmate's 
standard limited warranty. 
SET YOUR HANDS FREE RISK FREE 


Audio Telescope 


Pick a voice out of a crowd or a sparrow’s song out of a tree with 
this super- direc tional sho tgun microphone. 
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Its tough. If you've ever tried to re- 
cord a singer while you're sitting in the 
audience, or a conversation from across 
the yard, you know that your micro- 
phone seems to pick up everything but 
what you want to record. 

Now you can record a lecture from the 
back of the room or a bird's chirp from 
across a field. 

The sound will be crystal clear with a 
full 30 to 15,000hz frequency response 
from this super-directional electret con- 
denser microphone. 

Electret condenser microphones cap- 


fine sounds never before possible out- 
side the recording studio. By using bat- 
tery driven circuits, these microphones 
can use a more sensitive sensing mem- 
brane to capture sound vibrations. 

Very little mass must be moved, so 
these new mikes are incredibly sensi- 
tive. The Audio Telescope is powered by 
one AA battery (not included). 

It comes with both a conventional 
mike stand mount and a stand. And, you 
can mount it on most video cameras. 

The microphone itself is totally isola- 
ted from the stand by polymer O-rings. 
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You ve got to hear the sound. You’ ve 
got to experience the convenience of 
this phone. If you aren't 100% satisfied, 
simply return it in its original box within 
30 days for a courteous refund, 

To order your Callmate Hands Free Du- 
plex SpeakerPhone and Clock risk free 
with your credit card, call toll free, or 
send your check for DAK's breakthrough 
price of just $39 ($4 P&H) Or. No. 9786. 


So, it actually floats. It will not pick up 
motor noises or vibrations. 

It is 17" long and comes with a full 
length foam wind screen. There is a mini 
phone plug for video camera use, plus a 
20 foot mike cable with both mini and 
1/4" plugs for conventional professional 
recording. Its backed by a manufactur- 
er's standard limited warranty. 

TRY THE AUDIO TELESCOPE 
RISK FREE 

Record lectures, concerts or nature, 
risk free. If you don't feel you've made 
totally professional recordings, simply 
return the Audio Telescope in its original 
box within 30 days for a refund. 

To order your Audio Telescope risk free 
with your credit card, call toll free or send 
your check for only $67 plus $3.50 for 
postage and handling. Order No. 9736. 

You'll be able to make superb record- 
ings that were never before possible. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


10934 


KING: 1/ mg. таг, 1.3 mg, nicotine, 1005: 17 mg. tar, 
1.4 mg. nicotine, av, per cigarette by FIC method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking 15 Dangerous to Your Health. 


Through the Viewfinder 


Vioo, and !/ооо second and have the 
camera figure out the lens aperture. 

Still another unique feature is the 
XR-P’s multi-function self-timer. Set 
it to zero, and it’s a left-hand shutter 
release—handy both for southpaws 
and for those who like to use their 
flash off-camera, manipulating the 
flash with the right hand and the cam- 
era with the left. Turn the self-timer 


counterclockwise, and it becomes an | 


intervalometer, providing precise shoot- 
ing rates of two, 15, or 60 seconds for 
sequence photographs. 

List price of the Ricoh XR-P with 
f/1.7 lens 1s $500. 


Dry-land and wet Nikons 


The brainiest Nikon around may well 


be the FA, with an ultra-sophisticated | 
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computerized program that modifies 
exposure in unusual lighting situa- 
tions [^Viewfinder," PS, Dec. '83]. Now 
there's the Nikon FG-20 (photo, left), 
specifically designed for beginners. It 
comes with both manual and aperture- 
preferred automatic exposure. In the 
latter mode, a beeper sounds to warn 
of over- or under-exposure. With f/1.8 
lens, the FG-20 lists for $275. 

Take a camera into the sea, and you 
find that the colors, filtered out by the 
water, slowly fade as you go deeper 
and deeper. Red goes first, then green. 
Finally all that's left is blue. That's 
why you need a flash for pictures, and 
thats why the new Nikonos-V, with 
automatic through-the-lens flash expo- 
sure (when used with the new Nikonos 
SB-102 Speedlight), is so significant. 
The TTL system provides full control 
in both normal and close-up photogra- 


| phy at any lens opening. 


The Nikonos-V can be used in both 
automatic- and manual-exposure 
modes. Five speeds, from Vo to Viooo 
second, are available in the latter 
mode. It accepts 15-mm f/2.8 and 28- 
mm f/3.5 UW lenses for underwater 
use only, 35-mm f/2.5 and 80-mm f/4 
Nikkors for amphibious use, and a 28- 
mm f/2.8 LW lens for above-water use 
only. Most older Nikonos lenses can 
be used with the new model. 

The Nikonos-V lists for $462 with- 
out lens. The SB-102 flash is $845. 


Pentax Program Plus 


Why the "plus" in the name of the new 
Pentax Program Plus SLR? It means 
that the camera offers programmed 
automatic exposure plus aperture- 
priority automation, manual exposure, 
and programmed automatic flash ex- 
posure. The viewfinder displays both 
aperture and shutter speed in the pro- 
grammed mode—a nice feature (if you 
care about such things). In manual 
mode the viewfinder displays the shut- 
ter speed in one panel plus a number 
to show, in f/stops, whether your expo- 


sure is off and by how much. With | 


Ded 


50-mm f/1.7 lens, the Program Plus | 


| lists for $406. 


Canon's fastest gun 
Any time you've got $8,000, or a good 


part of it, to spend and need a cam- | 


era that will shoot 14 frames a second, 
look into Canon's new F-1 High-Speed 
Motor-Drive camera. It's the world's 
fastest off-the-shelf 35-mm SLR. The 
key to its speed is a stationary pelli- 
cle mirror. The mirror both transmits 
light —enough to expose the film—and 
reflects light to the viewfinder for 


framing and focusing. Because the | 


mirror doesn't move—is not locked up 
out of the way as with other ultra-high- 
speed film drives—there's no viewfinder 
blackout, and the photographer can 
follow the action continuously. 

Metering is manual; the camera 
works too fast for automatic diaphragm 
operation and full-aperture metering. 
There are three shutter speeds: five, 
10, and 14 frames per second. 


Who has the fastest film? 


ө Fuji. The Japanese film maker, | 
| smarting since Kodak beat it to the 


1000 ASA mark in 1982, has intro- 
duced Fujicolor HR1600, the “world’s 
fastest 35-mm color-print film.” And 


to keep its competitors off balance in | 


the press-agentry department, Fuji 
has announced the "world's fastest 
color-reversal film, Fujichrome 1600 
Professional D." 

è Kodak. The U.S. contender is in- 
troducing Ektachrome P800/1600 Pro- 
fessional. You can shoot it at speeds of 
800, 1600, or 3200, with successive in- 


creases in push-processing times. 


At first we yawned. 
"e va seen just about 
every telephone answer- 
ing unit made. But, what 
we quickly discovered 
about the Anova 
phone answer- 
er made us 
realize that 
this exciting 
new product 
will change an 
industry. Here's why. 

` The Anova combines 
every desired electronic 
telephone feature with every 
desired answering feature and 
puts them together with beauty and class. 
True it's not cheap. But compare the total 
number of features and only then will you 
realize its great value. 

Let's start with the built-in telephone. It has 
a sixteen-number dialer capable of both pulse 
and tone dialing. It features one of the best 
built-in hands-free speakerphones with ex- 
cellent voice quality that reduces the echo ef- 
fect common to other units. And its display 
shows you the number you dialed and the 
length of your call in minutes and seconds. 
There is also a hold button that blocks your 
voice, but lets you hear the other party. 

We particularly liked the hands-free 
speakerphone. It is one of the few full duplex 
systems which means that both parties can 
talk at the same time without the annoying 
voice clipping found in other units. And then 
there's the shape and feel of the phone—a 
sculptured piece of art that sounds as good 
as it looks and feels. If we're a little too en- 
thusiastic, we plead guilty. The Anova is an 
incredible telephone— but wait. 

The Anova is also a telephone answering 
unit that will not only work at home but in your 
office. The mini cassette system holds up to 
seven different outgoing messages. At the of- 
fice you can record a message for use dur- 
ing lunch, while in a meeting or away on a 
trip. At home, you can record one message 
for when you're walking the dog and one for 
when you're out for the evening. One 
message can announce that your tape is full. 

The unit uses controlled VOX which means 
that a caller can leave a message from 30 
seconds to a controlled limit of 3 minutes or 
as long as you want. And the heavy-duty tape 
transport system is so well designed that its 
recordings sound great, and the system will 
accept up to 30 minutes of messages per side 
without having to change your tape. 

You can retrieve your calls with a remote 
pager from any telephone in the world. That's 
no big deal. But with the Anova, if there are 
no messages waiting for you, your unit will 


Answerin 
Bombshell 


The telephone answering unit just 
took a quantum leap. Introducing 
our choice for the finest system. 


alert you to hang up and thus save you the 
cost of a call and possibly long distance 
charges. And if your unit answers, it will 
remotely playback all of your messages, skip, 
repeat or even erase them—all using the 
remote pager. 

At home the time and date of each call 
received by your answerer is recorded and 
displayed on the screen as you replay your 
messages. [his saves time because you 
never have to ask the caller to leave the time 
or date. You won't realize how nice this 
feature is until you use it. You can also record 
conversations, and your unit can automatical- 
ly redial busy numbers at intervals until you 
reach your party. 

We enthusiastically feel that this telephone 
and answering system is the most advanced 
and yet the greatest value of any unit we've 
examined. But there's even more. The Anova 
can be attached to a security system console 
that can turn lights on and off and sense in- 
trusion or fire—and then dial out for emergen- 
cies. We'll send you more details of this ex- 
pansion capability—but the point is simply 
this. The Anova phone answerer is only one 
building block of an exciting phone com- 
munications and security system that is years 
ahead of anything we've ever seen. 

With its incredible array of features, the 
Anova also makes sense for your office as 
well as your home. A phone answerer on your 
desk lets you retrieve messages without 
disturbing anybody and the unit will work on 
all Centrex or Horizon lines and most office 


communication systems. 
And Anova's beauty with its 
sculptured design will look good on your 
desk. Anova is a subsidiary of a top 500 US 
public corporation and this system is an im- 
portant new product for them. 

Add up the many phone and telephone 
answering features, price them all and you'll 
see that they total well over $600. You get 
value, style and an awful good piece of equip- 
ment—all for a very reasonable price. But 
you'll never appreciate our enthusiasm until 
you personally use it in your home or office 
and we'll give you that opportunity to find out. 

Order one from JS&A. When you receive 
it, see how convenient it is to have all the 
telephone features you'll ever need in a single 
instrument. Use the telephone answering unit 
and see how you can easily retrieve mes- 
sages with the thin pocket pager. See how 
the visual display prompts you through the 
auto dialer's programming steps; how con- 
venient it is to have the time and date of each 
message on your answering unit when you 
arrive home; how the hands-free duplex 
speakerphone lets you converse hands-free 
in a normal voice without the on/off switching 
so common to other speakerphones. 

Then decide. If it's not more than we've 
described, return it and we'll refund your full 
purchase price including our postage. But if 
you react like we did, you'll really be en- 
thusiastic about the system. Then, later ex- 
amine the information on the security module 
that plugs in together to form a complete com- 
munications system. We'll have complete in- 
formation for you when you receive your unit. 

Turn your telephone into a phone answer- 
ing command station with the Anova—a prod- 
uct that is truly an answering bombshell. 
Order one at no obligation, today. 

To order, credit card holders call toll free 
and ask for product by number shown below 
or send a check plus $5 for delivery. 
ANOVE (1160P) aaa $3 


® 


One JS&A Plaza 
Northbrook, Illinois 60062 


CALL TOLL FREE 800 323-6400 
IL residents add 7% sales tax. OJS&A Group, Inc.,1984 


POPULAR SCIENCE CAR TEST #183 
Total cars tested to date: 668 


Detroit vs. Europe: 


luxury 
Sports coupes 


In the U.S. the status-sedan concept is changing. Today big- 
ticket buyers are demanding sparkling engine performance, 
taut handling, and acceptable fuel economy. Europe's lux- 
ury coupes have had these qualities for years. PoPULAR 
' SCIENCE pitted two U.S. challengers—the new Lincoln Mark 
VII and Cadillac Eldorado Touring Coupe—against one of 
Europe's finest automobiles, the BMW 6383CSi. 


Luxury sportsters (clockwise from bottom): BMW 633CSi, Lincoln Mark VII, and Cadillac Eldorado Touring Coupe. 


By JIM DUNNE 
and JACK KEEBLER 


Photos by Greg Sharko 

he United States continues to 
T» Europe in new-car de- 

signs, and nowhere is this trend 
more apparent than in the luxury- 
sports-coupe class. Lincoln, with its 
startlingly different 1984 Mark VII, 
and Cadillac, to a lesser degree with 
its Eldorado Touring Coupe, are ac- 
quiring a European flavor with design 
changes that were unthinkable only 
a few years ago. 

How close are these U.S. luxury 
coupes to meeting the best of the Euro- 
pean types? We took the Mark VII and 
Eldorado to our Bridgehampton, N.Y., 
test site to match them against the 
BMW 633CSi, а comparable-size sports 
coupe that is considered one of the best 
in the world in its class. 

What we found was surprising. The 
Mark VII, with its revolutionary air 
Continued 


The standard, yucky Magic Stat. 


You're probably expecting our typical sales 
pitch, but get ready for a shock. For instead of 
trying to tell you what a great product the Magic 
Stat thermostat is, we're going to tear it apart. 
Unmercifully. 

When we first saw the Magic Stat, we took one 
look at the name and went "Yuck." We took one 
look at the plastic case and said "How cheap 
looking." And when we looked for the digital 
readout, it had none. So before the salesman 
even showed us how it worked, we were totally 
turned off. 


REAL LOSER 

So there it was—at first blush a real loser. But 
wait. We did find one good feature—a feature 
-that led us to a discovery. The Magic Stat installs 
in a few minutes and no serviceman is required. 
Thermostat wires in your wall follow standard col- 
or codes. So when you install Magic Stat, you 
attach the red wire to the red location and the 
white to the white. That's playschool stuff. And 
it's safe. Conventional thermostats installed over 
the past 20 years are generally only 24 volts, 
SO you can either turn off the power or work with 
the "live" wires without fear. 


OK, LET'S TEST IT 

The Magic Stat installation was so easy that 
the least we could do was test it. And that's when 
ме made an incredible discovery. We 
discovered that the Magic Stat was probably the 
most consumer-oriented, technologically- 
advanced and most sophisticated thermostat 
ever developed on the face of this earth and in 
our galaxy for all times ever. What made us 
switch from hating the thing to loving it? Read 
the following. 

_ The Magic Stat has six setback settings per 

day and a seven day program. This means that 
in winter you could set it for 70° when you get 
up in the morning, drop the temperature to 54° 
when you go to work, raise it to 68° when you 
return for dinner, raise it up to 72° after dinner 
as you watch TV and then drop it down to 62° 
when you go to sleep. Count them—tive settings 
with one to spare. 

In one day the Magic Stat is programmed 
for the whole week and for weeks to come. If 
you want a different schedule for weekends, you 
can individually program the thermostat for those 
days, too. Big deal," you might think. "What's 
so great about that?" Read on. 

You set most electronic setback thermo- 
stats to the time you want the furnace to go on 


The new deluxe lg А. 
Super Magic Stat. | Б 


in the morning, so when you wake up, your 
room is once again warm. But what if one mor- 
ning it's bitter cold outside and the next morn- 
ing it's much warmer? This means that setting 
your furnace to go on at the same time may, on 
one morning, leave you cold and on the next 
morning cause you to waste energy by warm- 
ing up your house too soon. 

By golly, the Magic Stat has everybody beat 
on this one too. Throughout the night it senses 
and computes the drop in temperature and the 
time it will take to get your room to your exact 
wake- up temperature. So if you want to wake 
up at 7 AM to 70 degrees—that's the 
temperature you'll wake up to every time. 
Because it's a patented concept, no other ther- 
mostat has this feature. But wait. There is also 
a patent on the setting feature. 


SIMPLE TO SET 

To set the thermostat, you press just one but- 
ton. A small LED light scans the temperature 
scale until you reach your desired temperature 
and then you release the button. You change 
the temperature naturally, throughout the day, 
up to six times. The unit responds and 
remembers that exact living pattern. The present 
temperature is displayed by a glowing red LED 
on the scale. 

The system also computes the ideal length the 
furnace should stay on to keep the temperature 
within a range of plus or minus one and one- 
half degrees. A battery backup lets you keep 
your stored program in its memory so power 
outages as long as eight hours won't let your 
unit forget. And if something happens and your 
power is out for a few days, the unit will 
automatically maintain 68 degrees when the 
power is restored. 


Energy savings are also possible in summer 
when the Magic Stat controls your air condition- 
ing system. 

Quite frankly, we were so impressed with the 
unit, its ease of installation and setting plus its 
many energy-saving features, we seriously con- 
sidered advertising it until we realized that our 
customers would probably not want to trust their 
future comfort to a product called Magic Stat. 
What if something went wrong with the unit? 
How substantial was this Magic Stat outfit? 
Remember, a thermostat is something you live 
with as long as you live in your home, and 
they're supposed to last ages. After all, your 
comfort depends on it. 


F-—- 


It had no digital readout, an ugly 
case and a stupid name. It 
almost made us sick. 


Well, we did our homework, We found the 
company to be a sound, well-financed or- 
ganization. They have been in business for 
several years, and they back their products with 
a three-year limited warranty. In addition, the 
company has a policy of buying back your unit 
in one year if you haven't saved its full cost in 
energy savings. We were satisfied with the com- 
pany, the people, the product, its incredible 
features, the company's commitment to the pro- 
duct and above all, the energy savings. 

We are so impressed now with the Magic Stat 
that we're going to make buying one irresisti- 
ble. Buy one from us for only $69. Install it 
yourself in a few minutes or hire a handyman 
to install it. 

Or order the new Super All-Season Magic Stat 
that switches between your furnace and your air 
conditioning system automatically. You set it 
once for the whole year and forget about it. 

Then enjoy the savings all year long, Not on- 
ly will you save up to 30% on your utility bills, 
but you're eligible for the 15% energy tax credit. 
Then if you're not absolutely in love with this pro- 
duct one year later, return it to JS&A. You'll get 
all your money back and you can reinstall your 
old thermostat. 

REALIZE SAVINGS 

But we're counting on a few things. First, you 
will realize an energy savings and a comfort that 
will far surpass what you are currently experien- 
cing. Secondly, you probably will sleep better 
breathing cooler air yet wake up to just the right 
temperature. 

Beauty is only skin deep and a name doesn t 
really mean that much. But we sure wish those 
guys at Magic Stat would have named their unit 
something more impressive. Maybe something 
like Twinkle Temp. 

To order, credit card holders call toll free and 
ask for product by number shown below or send 
a check plus $4.00 for delivery. 

Magic Stat (0040P3).. ees sss eoe $69 
Super All-Season Magic Stat (0042P3) ...99 


One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 7% sales tax. OJS&A Group, Ine. 1984 
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Its a fact: Of the nearly 37 million trucks on Over the last fifteen years, in fact, Ford is first 
Americas roads, over | 2 million are Fords” in total truck line sales* We make the best-selling 
Why are there so many Ford trucks around? line of pickups, the best-selling vans, and the 
[wo reasons: First, they re tough. And second, best-selling full-sized 4 x 4s ın Amenca?* 
because they re tough, they re very popular. And, we make them all extremely well. 


Youre going 


"Based on R.L. Polk & Co. cumulative truck registrations 


Based on manufacturers. reported retail delivenes for CY 1983 


t Based on à survey ol OWTIET-TCDON Lexi pre blems during the firs! three months of ownership ol 19835 vehicles, 


UA 


)ne out tof every three trucks onthe road is a Fd 


making the highest quality cars and trucks of any 


=e see, our phu neat to quality i Is more 
major U. 5. manufacturer. 


than just a slogan. Its a program that includes 
everyone and everything in our company. And it So visit your Ford dealer soon. We think 
has achieved real results. you ll find the quality you re looking for. 


An annual survey has shown that Ford IS The kind that lasts. 


olovethe quality С | Quality is Job 1. 


FORD * LINCOLN • MERCURY * 
FORD TRUCKS * FORD TRACTORS 
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Luxury sporis Coupes 


PS ratings— 
test report in a nutshell 


The ratings are based on test results and | 


measurements. Results should be read with 

| the understanding that they reflect tests only 
on our sample cars. An excellent rating is 
5 points; very good, 4; good, 3; fair, 2; poor, 
1; very poor, 0. 


Touring Coupe 


Lincoln 
Mark Vil 


Cadillac 


BW м лм бы e Eldorado 


un 
o 
m 
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BMW 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 

Entry/exit ease 
EPA economy 
Ride comfort“ 


*Authors opinion 
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BMW luxury coupe smoked straight 
and true into the brake lane as if it 


tances: The car stopped in a remarka- 
bly short 153 ft. and 152 ft., respectively. 


Mark VII scored excellent grades for 
both its cold- and hot-stopping dis- 


springs, gave the 633 a good race in 
every important category save one. 
But the "sports" Eldorado seemed 
cushy to a fault, despite its stiffened 
suspension. As you might expect, both 
American coupes bettered the Euro- 
pean in comfort and convenience fea- 
tures. These include such things as 
interior quietness, electric-seat adjust- 
ments, adjustable steering columns, 
automatic suspension leveling, and au- 
tomatic light systems. 

Although fuel economy isn't usually 
a major concern for buyers of big- 
ticket coupes, all of the engines in this 
group are smallish by standards of a 
decade ago, and as a result fuel econ- 
omy is better. Fuel-mileage readings 
from our 55-mph steady-speed tests 
were close to the EPA city-mpg num- 
ber—in the 18-to-19-mpg range. How- 
ever, our steady-speed results at 35 
mph, a test that should show the best 


Ye 
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seemed slick, with its 170-ft. hot stop. 


were on rails. Unfortunately the rails 


economy these cars can produce, were 
in the 22-mpg range. That's far below 
the official EPA ratings of 27 to 29 
mpg for highway driving. 

A strong difference between these 
models showed up during our fifth- 
wheel-monitored zero-to-60-mph runs. 
In acceleration, BMW is the clear 
winner. A refined 196-cu.-in. single- 
overhead-cam engine helped it score 
an impressive 9.2-second zero-to- 
60 time. 

Mark VII packed the biggest power 
plant, a well-proven 302-cu.-in. V8. 
Though not in the BMW class, the 
Mark VII zipped to 60 mph in 11.7 
seconds. That makes the new Mark 
one of the fastest of its kind ever. It 
also demonstrates the big advantage 
gained by peeling 350 pounds off Lin- 
coln's 1983 model. 

Cadillac’s overextended 249-cu.-in.: 
aluminum V8 is disappointing in the 
Eldorado Touring Coupe. Its zero-to-60 
time is an almost-embarrassing 15.9 . 
seconds. 

(Note: PS acceleration-test results 
are usually conservative in compari- 
son with those of other published car 
tests. The reason: Our posted time is 
the average of two runs, north to 
south. PS also tests with two passen- 
gers and a fuel tank that usually is 
nearly full. Most publications print 
only their hottest run in a single, pos- 
sibly wind-aided direction with only 
the driver aboard.) 

Here's how each of the cars feels and 
looks up close: 


BMW 633CSi 


BMW'Ss flagship coupe is typical of 
the German maker's line. The ride is 
firm, power delivery is smooth, and 
the five-speed manual is as slick-shift- 
ing as you can find. 

Yes, it is disconcerting to drive a 
$40,000 car with a stick shift, but it's 
all part of BMW's European luxury- 
sports image. Seat positioning is also 
manual. (We tested a late-production 
1983 model. BMW tells us that '84 
models will have power seats.) But 
don't be misled. This car has some of 
the most modern and advanced elec- 
trical-electronic systems anywhere. 
These include automatic temperature 
control, on-board trip computer, coded 
ignition lock, power-operated mirrors, 
and cruise control—all at no extra 
cost. For forgetful owners, a row of 
green and red lights on the panel sig- 
nals you when oil changes or chassis 
inspections are due. 

Driver comfort is important to af- 
fluent Europeans, too. But they have 
a different idea of comfort than US. 
drivers do. The passengers sit in 
firmly padded leather seats that are 

Continued 


E Especially for Small Gardens! 


©1983 Garden Way 


to get the full story about the — Mà. Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 


tine tillers—which you don't need for your small-sized garden. 


"At Last! A Rear Tine Tiller 


the 3*2 HP TROY-BILT 
*JUNIOR" 


If your garden is 30'x50' or less, here's why it will pay you 


она! The Price. Ve 27 24 
SAVES YOU MONEY! Goes for half the price of larger rear- E 4 ac 


SAVES YOUR BACK! Forget spading and raking! The 
"JUNIOR" prepares your garden in a fraction of the time! 


SAVES HAND WEEDING! It's adjustable to shallow depth 
perfect for chopping, uprooting and burying weed seeds— 
killing them. Simply guide the “JUNIOR” up and down 
each row. 


SAVES GARDEN SPACE! Narrow 14" tilling width 
allows you to plant your rows closer together. The BIG JOB tiller...for small, high yield gardens! 


Grow more in less space! 
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EASY TO USE! With its tines in the rear and engine 
out front, the “JUNIOR” is so well balanced you 
can handle it with JUST ONE HAND. Won't shake 
you to pieces like front-end tillers do! 


"No more ана weeding!” 


EASY TO TURN & MANEUVER! Because the 
“JUNIOR” is light and compact (but strong!) you к ^" 
can turn it and maneuver it in tight places with Mail this 


wonderful ease! 

coupon 
There's much more to know about this wonderfully 

different and better idea in small garden tillers...like how 

you can use it to build super rich soil, no matter what = 3 а 

your soil conditions...or, how it can help you grow two, “Turns on a dime!" 


today! 
even three crops of vegetables where you could only 
grow one before! SS E11 1 Ff 11 I = SS 


So why not mail the coupon TODAY, and get all the Ф TROY-BILT® Roto Tiller-Power Composter 
exciting facts about the amazing new TROY-BILT Dept. A2106 ks: Y 121 
"JUNIOR"...Plus our mid-sized PONY and large garden 102nd St. & 9th Ave., Troy, NY 12180 


HORSE Models. We'll include prices, attachments and ü YES! Please send me complete information on Д 
complete information about our special “OFF-SEASON” Ё the new JUNIOR and all other TROY-BILT Tiller ï 
Savings discount now in effect! Models ranging from the 5 HP PONY to the 8 HP D 
Ш "PROFESSIONAL" including details on prices | 
WHY, for heaven's sake suffer — B and big "OFF-SEASON" Savings now in effect! D: 
any longer with a tines-in-front iil 
type of tiller that has no power Ц Мате @ 
tothe wheels and shakes youto § i 
pieces? And why break your 
back with hoeing, raking and Ё Address йй 
shovelling? The New TROY-BILT B 
"JUNIOR" makes all your garden- g ci wi 
ing chores faster and easier— City i 
increasing your gardening JOY! — Bj 
Send for full details TODAY! B State Zip a 
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Kelly-Springfield 
Ride 


It’s the rough roads that 
don’t feel so rough. Every road 


has its share of bumps, rocks and holes. And 


every Kelly tire is built with that in mind. 

Our Kelly Voyager radial has belts of aramid. 
Aramid is a man-made fiber that, pound-for- 
pound, is five times stronger than steel but far 
more flexible. It lets the Voyager absorb shock 
without sacrificing strength. That, combined 
with a computer- designe d, all—season tread and 
special rubber compound, gives you a 
remarkably smooth, quiet ride. 

But a Kelly Springfield Ride is more than that. 
it’s handling, traction, fuel economy and long 
treadwear. Kelly Springfield built its first rubber 
tires for carriages for just one reason—to give 
people a better ride. And we're still doing it 
today. So next time you need tires, get yourself 
a Kelly-Springfield Ride 
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Luxury sporis coupes 


carefully formed to hold the body in 
place without feeling confining. Con- 
trols and seat adjustments have a feel 
of sureness and solidity that says 
“quality” more loudly than any adver- 
tising slogan. 

We did find one design error. The 
upper part of the instrument panel 
was blocked from view by the top of 
the steering wheel, an uncharacteris- 
tic foible for BMW. 


Eldorado Touring Coupe 


The Eldorado’s interior trim and in- 
strument panel seem like a throwback 
to the old days of the opulent Ameri- 
can big cars: There are lots of shiny 
silver surfaces. This is most evident 
in the doors, where handles, lock and 
window switches, mirror controls, and 
seat controls are finished with chrome 
brightwork. 

Eldorado’s instrument panel is an- 
other contrast. It’s flat, with no con- 
toured section to present the controls 
more directly to the driver. Light and 
wiper switches are all a lean-forward 
distance from the driver, too. Finally, 
that old favorite of American luxury 
cars, wood-grain veneer, covers much 
of the instrument-panel face and parts 
of the door trim, presenting an inte- 
rior appearance very different from 
that of the other cars. — 

Eldorado’s conservative appearance 
is reflected in its feeble track perform- 
ance. Its touring suspension is slightly 
firmer than that of the standard El- 
dorado coupe, but it was difficult for 
us to detect any real handling advan- 
tage. The car bounces softly when 

traveling over uneven surfaces and has 

a slightly awkward steering reaction 
to power-on, power-off conditions dur- 
ing a turn. Although it’s fine for bou- 
levard use, the car is not really in the 
same road class as the BMW and 
Lincoln coupes. 

Eldorado’s power train is slow to 
respond to the driver’s needs. The en- 
gine over-revs during downshift situa- 
tions in which more power is needed. 
‘And then there’s a shudder as the en- 
gine grabs the next gear under full 
throttle. 

Like the Mark VII, the Eldorado has 
oversize, soft seats. The room inside 
is excellent, thanks in good measure 
to the front-drive layout that leaves 


the floor relatively flat for front and 
rear passengers. Rear head room and 
leg room are generous. 


Lincoln Mark VII 


The Mark VII is a completely new 
car for 1984 and is a radical depar- 
ture from Lincoln’s luxury barges of 
the 1960s and ’70s. 

First, the 302-cu.-in. V8 and four- 
speed automatic are one of the smooth- 
est drive-line combinations on the 
domestic scene. The reduced weight 
of the unit body allows the 302 to de- 
velop enough power to give the driver 
a "light-on-its-feet" impression of the 
new Lincoln. And handling, ride, and 
the aerodynamic appearance are just 
as different from the earlier models. 

Let's look at the basics. Mark VII 
has unit-body construction, air springs, 
smaller size, lighter weight, smaller 
interior (seating for four), and the look 
and feel of a personal car. But luxury 
is not absent. The interior is one of 
the most quiet we've ever tested. Score 
a victory for attention to aerodynam- 
ics and air springs. 

If you think of air springs as soft, 
balloon-like bags, you'll be surprised 
by the Mark's ride and handling. 
Firmer than any former Lincoln's, the 
ride is taut without being harsh. 

The seating is arranged for roomy 
four-passenger comfort. This is a 
switch from the compromised six-pas- 
senger coupes that carried the Mark 
brand in the past. 

Along with its radically. different 
aerodynamic appearance, the Mark is 
the first of a new generation of cars 
that will sport flush headlight lenses. 
We didnt notice any appreciable dif- 
ference in their performance, but they 
certainly reinforce the car's stream- 
lined aspect. 

Two improvements we think would 
bring the car more in line with its Eu- 
ropean goal: Reposition the radio and 
heater controls so they're easier to 
reach from the driver's seat, and add 
some additional gauges to complement 


the on-board computer. 


Our picks 
Give me those air springs and the 
proven V8 of the Lincoln Mark VII. 


It handles well, entry and exit are 
Continued 


Eldorado’s front-wheel drive seemed to 
provide a maneuverability advantage 
when it ran the low-speed gauntlet. 


BMW’s abundant power tempted test- 


ers to throttle-steer the vehicle through 
the tight maneuverability course. 


Performance comparison with selected 1981 and 1979 models 


Accelera- Brakes 
Mpg (city боп 0—60 60-0 mph Handling Maneuver- Noise (v 60 
driving) mph (sec.) ^ (hot) (ft.) (mph) ability (mph) mph (dBA) 
1981 Cadillac Eldorado V8 17 16.5 223 62.3 276 68 
1981 Lincoln Mark Vi V8 16 16.0 205 59.0 27.0 72 
1981 Chrysler Imperial V8 16 15.8 233 60.0 27.4 69 | NS Ж س‎ — M M( 
Easily top dog in the high-speed test, 
1979 BMW 633CSi In-line 6 13 10.3 140 60.0 29.1 68 
а Я the Mark УП was edged out by both 
1979 Mercedes 450 SEL V8 12 163 60.0 


12.9 _ 27.6 . 89 competitors in the low-speed run. 
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“The new Delco Performer. 

ion technolo 

puts youin comman 
of the road.” 


Now, you can get more out 
of driving. Maneuverability. 
Plus a stable ride. With the 
gas-cushion technology of 
the new Delco Performer. 
From AC-Delco, 
America’s | 
gas-shock pioneer. 
The performance- : 
tuned Delco 
Performer features 
a leak-proof gas- 
filled cell which 
effectively prevents 
the mixture of air 
and shock fluid, 
virtually eliminat- 
ing shock “lag.” 

It gives you a 
smooth ride and 
responsive 


Gas-cus 


| And get the 


handling, even on rough 
roads — under normal and 
high-performance driving 
conditions. 

The only shock your 

car will ever need. 

Best of all, the Delco 
Performer comes with a 
Limited Lifetime Warranty’ 
You're protected for as long 
as you own your vehicle. 
Ask your AC-Delco dealer 
about our 90-day free 
replacement trial. 


advanced | 
gas-cushion <<“ 


technology you 
expect from a world 
leader in automotive 
suspension systems. 
With the new Delco 
Performer, you can 
take command 
of the 
road. 


TEFLON® PISTON BEARINGS 
eliminate metal-to-metal contact 
for smooth action and long life. 


LARGE 32mm (11/4") PISTON 
is larger than our major competitor's 
l*Ae" size for cars and light trucks. 


LARGE HYDRAULIC FLUID RESERVOIR 
aids in heat dissipation. 
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PRECISION CONTROL VALVES 
automatically compensate for 
varying driving conditions. 


*See dealer for details. Commercial applications excluded. 


PRECISION-GROUND PISTON ROD 
reduces friction and seal wear. 


MIRROR-FINISH CYLINDER TUBE 
reduces friction and piston wear. 


GAS RIDE-CONTROL CUSHION 
is a gas-filled cell which provides consistent 
control by effectively preventing 
the mixture of air and oil. 


HIGH-VISCOSITY INDEX FLUID 
for more uniform performance over 
a wide temperature range. 


NATURAL RUBBER BUSHINGS 
are included in addition to retainers, 
nuts and instructions where required 

for proper installation. 


AC-Delco. _ 
The smart parts. 


cB 


L | Call ATION 
1-800-AC-Delco 


for your nearest Delco y 
Shock Absorber outlet. 


| Delco 


Chuck Yeager, Brig. Gen. USAF (Ret. ). 


One of Americas greatest test pilots, 
active consultant to the Air Force, NASA 
and major aircraft manufacturers. 


ILLUSTRATIONS BY RUSSELL VON SAUERS 
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easy, and acceleration is good.—4J. D. 

Its Mark for the money. But as a 
former BMW mechanic, I fell in love 
all over again with the powerful, 
smooth-running six and classic styl- 
ing of the 633. Too bad the price is so 
outrageous.—J. К. 


PS serviceability ratings 


How easy is it to service these cars? To give 
you an approximation of how difficult it is for 
a typical person to perform various service 
operations, we examine each test vehicle. 
The numbers mean: 1, very difficult; 2, diffi- 
cult; 3, average degree of difficulty; 4, easy: 
5, very easy. 


Cadillac Eldorado 
Touring Coupe 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


gno n in on 


Checking the engine 
Spark plugs 
` Distributor 
Oil filter 
Он fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 


м (л un Ф Р оз 6G (> I» تیا‎ 
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Test results, dimensions, and specs 


TEST RESULTS 
Acceleration (sec) 


Brake test (cool) 60- 0 mph 
stopping distance (ft.) ...... Sere a eee E RI 
Pedal pressure (б. ).......................... TEC TNR Ere 
Brake test (hot) 60—0 mph 
Stopping distance tft.) 
Pedal pressure (Ibs. )... РЕ 
Interior noise tr 60 mph (dBA). 
Handling test (mph) 
Maneuverability test (mph) 


EPA FUEL MILEAGE нй 
TOES fon - — 


PS FUEL-MILEAGE TESTS 
(steady- -state mpg) 


NOTE: РогшАв Science fuel-economy results are derived by driving the test vehicle over a flat, measured mile at sea level. 
Fuel consumption is measured using Pierburg PLU-116 liquid flowmeters with an accuracy of plus or minus 1.0 percent 


BMW 
633CSi 


182 
120 


Cadillac Eldorado 
Touring Coupe 


21.8 
18.0 


of actual flow rate, To eliminate the effects of wind, we average consumption after two north and two south runs. 
TEST CONDITIONS Ambient temperature, 45° F; relative humidity, 67 percent; barometric pressure, 29.2 inches Hg 


DIMENSIONS (inches) 
Wheelbase 

Overall length 

Overall height 

Overall width .. 


| Track, F/R 


Ground clearance 
Front head room 


| Front hip room... 


Front Ig: TOOImi iii a 


| Hear head room: алаа АЦ ДОДАН 


Rear Mp- TOOM LC ERE EC SER aa 
Rear leg room (min.) .......... ананна 
Rear knee room (MIN аана 
Couple distance 


SPECIFICATIONS 

Engine type 

Displacement (cu. in./L) 
Compression ralio... nnnm tns 
Carburetion 

Net ho @ rpm 

Net torque (ft.-Ibs.) (« rpm 
Transmission .. vs tete queer 
Axlê ratio 

Tire make 

Tire type 


HE SE iocis aspira ges a a Dea ae facinus a 
Steering 


Overall steering ratio 

Turns, lock to lock 

Turn diameter GE). uu oia cii 
Front suspension 


Rear suspension 


Front stabilizer-bar 

diameter (їп. ). sus disons TOTES 
Rear stabilizer-bar 

diameter (iN... 


Brake swept area (54. in.) ............. dudes сые 
Fuel Tank 1931). a жарын: 
Trunk space (cu. Й.)..................... SC A A T 
[iftovér height (їп)... шшш шынынын... 
Curb weight (EIS } ышын нени тиканын {наннын 
F/R weight distribution (%) 

Basic price... Ho HN иара 
Price às tested... MP SMOD SE WEM 


181 (ee 6,000 
195 f 4,000 
5.speed manual 
3.25:1 

Dunlop 

SP Sport Super D6 
radial 

205/70R 14 

Power, ball and 
nut 

I5? 

3.20 

33.1 
Independent, tele- 
scoping staggered 
legs, coil springs 
Independent, 
telescoping legs, 
coil springs 


n.a. 


n.a. 
Power, disc-disc 


$40,705 


135 fa 4,400 

200 fa 2,200 
4-speed automatic 
3.15:1 

Goodyear 

Custam Polysteel 
radial 

225/70R15 

Power, recirculating 


Independent, 
torsion bars 


Independent, trailing 


arms, coil springs 
1.10 


0.87 
Power, disc-disc 


$24,921! 


140 fa 3,200 

215 ( 1,600 
4-speed automatic 
3.271 

Goodyear 

Eagle GT radial 


215/65R15 

Power, rack and 
pinion 

16.4:1 

3,05 

40.0 

Independent, modified 
MacPherson struts, 
air springs 

Rigid axle, air springs 


1.12 


0.65 

Power, disc-disc 
439.1 

22.3 

15.0 

29.8 

3,625 

57/43 

$23,900 
$25,950? 


Major options (over $100): ! Electric mirrors $101, vanity mirrors $140, tilt wheel $184, cruise control $185, theft deterrent 
$190. rear defogger and heated mirror $215, six-way power seat $225, digital instrument cluster $238, AM-FM-cassette 
stereo $229, Touring Coupe package $1,975; “СВ radio $154, visor vanity mirrors $156, electronic AM-FM cassette $170, 


compass-thermometer $191, premium sound system $206, six-way power seats with recliners $416 


m O нь 


“4X4 OF TH 


YEAR 


For the first time ever, all three leading off-road 
magazines made the same choice. Jeep. 


If you're thinking about 4-wheel drive, — board, excelling in our evaluations 4-wheel drive systems. And Cherokee 

consider this. The all-new leaner, of mechanical, urban and off-road has higher ground clearance, higher 

meaner size Jeep Cherokee has driving and interior comfort.’ Four horsepower per pound, and the high- 

just been named “4x4 of the Year” by Wheeler called the Cherokee Sport- est gas mileage, @4)EPA EST MPG/ 

all three leading off-road magazines: wagon: “the year's most significant 33 EST HWY 

4 Wheel & Off-Road, Four Wheeler, advance in 4-wheeling:’ Off-Road It's nice to be named No. 1, but not 

and Off-Road. That's never been said: "Jeep is a smaller, more maneu- unexpected. After all, Jeep wrote the 

done before. verable off-road vehicle that provides book on 4-wheel drive. Buy or lease 
Ride and drive is what plenty of room.” the triple award winning Cherokee, 

it's all about. Test drive it and compare or the luxurious new Wagoneer 

The all-new Cherokee was compared for yourself. Sportwagons. Only at your Jeep 

to the toughest competitors available, Compared to Bronco Il and S-10 Blazer dealer. 

foreign and domestic. They were 4x4, only Cherokee has four doors, *Use these figures for comparison. Your results ma 

driven thousands of miles through room for five, and a choice of two lel rait toc) mileage Coens 

snow, soft sand, subfreezing tempera- figures will probably be legs 


tures, and high winds—on and off —— 0 SAFETY BELTS SAVE LIVES. 
the road. | n Jeep в ar registered 


4 Wheel & Off-Road said: E ~ Jeep Corporation 


“Cherokee scored well across the 


"m pa 
a 


Triple award кее. 


JEEP M CHEROKEE SPORTWAGON 


BMW's 3-series grows up 


Tucson, ARIZ. 
The sun drenched the rugged terrain, 
and majestic saguaros streaked by 
the car window in a blur as my driv- 
ing partner and I began our ascent 
up Mount Lemmon. The car muscled 
its way up steep inclines and easily 
smoothed out S curves and hairpin 
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| CAN HELP YOU 
HOLD ON TO 
| AN EXTRA $10. 


turns as we attacked them on our way 
to the 9,000-foot summit. 

This was the high point of a 250- 
mile test drive of the newest BMW 
to appear in the States, the 325e. And 
what better place to introduce a sporty 
car than Tucson, with its city streets, 
desert highways, and winding moun- 


| With cash rebates on most Black & Decker 
Workmate models, there's no better time 
to buy one than now. 
Get $10 back on the Workmate 200, 
.. 300 and 400. And $5 back 


on the Workmate 100, 
Benchtop Workmate and 
Hobbycrafter: 


Get an extra pair of hands with 


Workmate. 


(2) Blacks Decker: 


Offer valid May 25 through July 8, 1984. 


tain roads in such close proximity? 

Like the other 3-series automobile 
known to Americans, the four-cylin- 
der 318i, the new car is a compact 
sports sedan. But this Bimmer sports 
a high-torque 2.7-liter (164-cu.-in.) 
six-cylinder engine, five-speed trans- 
mission with “tall” gearing, the brand- 
new ZF 4 HP 22 four-speed automatic 
transmission as an option, a nine- 
function on-board computer, new sports 
seats, and stiffer independent suspen- 
sion than the 318. 

The big news is the six-cylinder 
“eta” engine, which first appeared in 
the BMW 528e. Eta, the Greek letter 
1, is the engineering symbol for efficien- 
cy—hence the “е” in the car’s name. 
The idea behind the engine 1s to com- 
bine high performance with good fuel 
economy. This is accomplished by mak- 
ing the engine a high-torque engine: 
It delivers its greatest power at low 
rpm, and lower engine speed means 
better fuel efficiency. I felt the effect 
of this low-end power as I easily sped 
along the steep mountain roads. 

To maintain the reduced engine 
speeds BMW engineers selected a low 
(2.79:1) final-drive ratio, or tall gear- 
ing, for both the manual and four- 
speed automatic transmissions. The 
easy-shifting five-speed was pleasant 
to use, with plenty of available power 
in any of the first four gears. I have 
one complaint, though. The rev limiter, 
which cuts off engine power without 
| warning, is set at a low 4,700 rpm. I 
found this to be disconcerting during 
my test drive, and it could be danger- 
ous—when passing in a low gear, for 
instance. 

The 325e is touted as a sports sedan. 
As such, it should have a tight sus- 
pension that responds to your every 
whim. You won't be disappointed here. 
The ride was firm yet smooth, and 
steering response was sensitive with- 
out being twitchy. Even on the most 
circuitous roads the car held without 
| a hint of breakaway, and I felt in com- 
| plete control at all times. 

The overall high quality of the 325e 
is typical of BMW. Seating is firm and 
comfortable, and instrumentation lay- 
out is impeccable. (Oddly, though, 
BMW seems to have an aversion to 
ammeters, temperature gauges, etc.) 
The nine-function on-board computer, 
which calculates average speed, aver- 
age fuel consumption, and range on 
remaining fuel, among other things, 
is a nice touch. In fact, we used the 
stopwatch feature to time zero-to-60- 
mph acceleration and got a respect- 
| able 9.7 seconds. (The official BMW 
time is 9.4 seconds.) 

In all, this is a fine car. But you pay 
for what you get. The base price is 


$20,970.— Timothy O. Bakke 


9 mg. "tar", 0.7 mg. nicotine | | 
av. per cigarette, FTC Report MAR. '83. 
| 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


SORA 


Me C A NS 
WAV ww 


x 


THE TASTE OF SUCCESS. 


| | zd We 


Great laste. 
with Low Tar. 
That's Success! 


“Say, Smokey— 


A clinic on cars by Smokey Yunick, 


America’s most famous mechanic 


Cold-blooded 


I have a 1979 Pontiac Bonneville and 
couldnt ask for a better-performing 
car when it's warm, but when I start 
it cold it must be warmed up for four 
to five minutes or it jerks, spits, and 
stumbles. Two recent trips to the deal- 
er havent helped. Any suggestions? 
Arthur P. Williams Jr., Ithaca, N.Y. 


Your problems are leanness and cold. 
The carburetor air and intake mani- 
fold need all the heat they can get on 
a cold start. Setting the choke ts not 
simple; it must be done by the num- 
bers and checked for sequence. You 
need to be a little rich on a cold start, 
so the accelerator pump must work 
correctly. Late ignition timing also 
hurts a cold start. Are your hoses cor- 
rectly routed and in good shape? A 
vacuum leak can hurt cold starting, 
and you don't want EGR. The exhaust 
system controls manifold heat, and the 
water temperature is in that circuit; 
there could be an incorrect hookup or 


| a bad temperature sensor. The plugs 


and ignition also need to be on the 


| money, especially for a cold drive-off. 


Lower cap pressure safe? 


Is it good or bad if I change the radia- | 


tor cap on my car to one with a lower 
pressure setting? A hose broke, and a 
mechanic said the original cap pres- 
sure was too high. But another me- 
chanic changed the cap pressure back 
to the original setting. Who is right? 

Jose O. Benitez, Pineview, Ga. 


The manufacturer specifies the proper 
cap pressure. A cap whose pressure is 
too low will blow off water too soon, 


| and when you lose water the engine 


gets hot. Too-high pressure will rup- 
ture some parts of the cooling system, 
such as hoses and the radiator. A cou- 
ple of pounds one way or another is 
not a big problem. But if you do a lot 
of stop-and-go driving in warm weath- 
er, its a good idea to put on a higher- 
pressure cap. The cap doesn't control 
temperature; it's just a safety valve. 


Boiling over 
About a year and a half ago my 1978 


Chevrolet Camaro started overheating 
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| in excess of 200 degrees Е Several 
changes of thermostat, flushing the | 
block and radiator several times, chang- 
ing the entire exhaust system, and in- 
stalling a new water pump havent 


Ја а 


helped. І have to keep the heater on 
during warm-weather driving to keep 
the temperature down. 

Abed Zantout, Sycamore, Ill. 


The only way to check a radiator is to 
have it rodded out; l've never had luck 
any other way. ГЇЇ bet yours is partially 
plugged. Here's how to check for a com- 
pression leak into the water system: 
With the engine cold, disconnect the 
water-pump belt, take out the thermo- 
stat, and (with the block full of water) 


n€—— intial 


mu uit 
i T a 
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WRANGLER RULES THE ROAD. 


| start and rev the engine. If there's no 
water movement and no bubbles, it's 


OK. Other causes of overheating in- | 


clude late ignition timing or a worn- 
out cam or chain. Also look for fan 
| movement, a bad viscous fan drive, or 
a missing or incorrectly installed fan 
shroud. 


Tire-pressure quandary 


The placard on my 1980 Chevrolet Ci- 
tation indicates that the tire pressure 


should be 24 psi. The tire dealer says 
my new P185/80R13 tires should have 
39 psi; the tires are marked for 35-psi 
maximum pressure. However, my gas- 
station man claims 26 psi is the limit. 
The tire dealer insists he is correct 
and tells me that car makers some- 


| times advise less pressure for an eas- 


ler ride. 
David C. Carmichael, McLean, Va. 


Each car maker specifies a certain tire 
and tire pressure. When you go to a 


WRANGLER 


ALL-SEASON RADIALS. 


'AMING THE WILDERNESS WITH 


THE EDDIE BAUER BRONCO. 


When Ford teamed with Eddie Bauer to outfit its plush 
new Bronco, the standard tires were a foregone conclusion: 


Goodyear’s 


rangler Radials. 


Like Eddie Bauer, Wranglers tame the wilderness. With an 
aggressive all-season tread pattern. 

So it's no wonder Wrangler Radials are original equipment 
on the Eddie Bauer Bronco. Try 'em 


on your light truck or van. 


And get a ride that's positively civilized. 
All-season, all-terrain, all-position 


Wrangler radials. Only from 
Goodyear, #1 in radials. 


, For тоге information, write The 
"v Goodyear Tire & Rubber Company, 


P.O. Box 9125, Dept. 42FW, 
Akron, OH 44305. 


different brand of tire, you have a con- 
flict. Reduce tire pressure and you can 
ruin tires; increase pressure and you 
get a rough ride and altered handling 
characteristics. The moral of the story 
is, if you change from O.E.M. specs, 
be sure you know your apples or you're 
a one-man research lab. 


Puzzling oil ratings 


Most 10W-40 motor oils are rated for 
Service SF, and most 10W-30 and sin- 


| gle-grade oils are rated for Service 


SF-CC. Are SF-CC oils superior? Are 
oils labeled "Service SF-CD” suitable 


for use in gasoline-powered cars, or | 


would they result in excessive com- 
bustion-chamber and valve deposits? 
Does SF-CD oil contain more deter- 
gent-type additives than the others? 

John Bebenek, Buffalo, N.Y. 


۴ do not believe that SF-CC-rated oils 


are superior to SF-CD oils. For exam- 
ple, Mobil 1 is rated SF-CD, and that's 
a good oil for a car, assuming you have 
a clean engine in good condition. For 
those who wish to fully understand oils 


and lubricants, you can obtain a copy | 


of the Automotive Products Manual, 


30th Edition—the Cadillac of lubrica- | 


tion information—by sending $3.50 to 


Mobil Oil Corp., 3225 Gallows Rd., | 


Fairfax, Va. 22037. The topic's complex, 
and you'll see why I caution about 
second-guessing the owner's manual. 
When you stray from the manual, you'd 
better know what you're doing. 


Engine dies on the road 


| My 1981 Chevrolet Suburban with a 


454-cu.-in. engine cuts out completely 
for no apparent reason and can only 


be revived by backing off the throttle, | 


letting it catch its breath, and baby- 
ing it back to speed. Гуе replaced the 
fuel filter and twice had the dealer 
check things out. Any suggestions? 
Chuck Abraham, Omaha, Neb. 


First check for an exhaust restriction 
at the converter, muffler, or tailpipe. 


| The silencer pipe's screen end may be | 
plugged. The other possibility is inade- | 


quate fuel-tank venting. When your en- 
gine dies, stop, take off the cap, and 
see if it's OK. If venting is the problem, 


you'll have to check out the complex | 


plumbing system connecting the tank, 
engine, and canister. 


Got a car problem? Send it to: "Say, Smokey—," POPULAR 
SCIENCE, 380 Madison Avenue, New York, М.Ү. 10017. All 
letters are read, and those of widest interest are answered 
in this column. Due to the large volume of mail, Smokey 
cannot reply to letters not selected ior publication. 
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Let sound waves soothe your body. 


Even if youre in shape, over-exer- 
tion and stress can lead to tense mus- 
cles, stiffness in joints, sprains and 
үш Now from Europe comes а satis- 


now experience the benefits of this in- 
novative technology. 

Completely safe, it is used by 
clinics and phvsiotherapists in Germany, 


Measures 7?" long, weighs only 8 oz. 
Comes with a handsome fitted carrying 
case, two washable heads, and 14" coiled 
cord (extends to 7’). One year warranty. 


ying new way to invigorate your body. 
Ordinary massage appliances pro- 


Switzerland and Austria. (Requires no 
doctor's prescription.) Endorsed by 


Discover the European secret of 
deep, penetrating massage. You must 


duce at best slightly over 100 oscilla- sports trainers and athletes around the Бе completely satisfied or return within 


world. 

Built in West Germany of a light 
metal alloy, Novafon has no moving 
parts to wear out. Em 


tions per second. This new Novafon 
sonic massager emits 10,000 pulses 
of sound per second, sending waves of 
vibrating energy deep within tired mus- 
cles and inflamed joints. 


You'll sigh with pleasure. 

Novafon uses intra-sound (audible 
frequencies from 20 to 20,000 Hz.) to 
stimulate blood circulation as much as 
24" beneath your skin. Helps relax 
over-stressed muscles and joints— 
without drugs. 

Place the smoothly pulsat- 
ing sonic head against your 
skin. You'll feel a pleasant tin- 
gling sensation as Novafon 
gently agitates strained 
tissues. Adjustable intensity 
control lets you choose the 
exact degree of stimulation 
you need. Disc-tvpe head for 
overall massage; ball-type 
head for pinpoint relief. 


Enjoyed by Europeans for over 
30 years. 
More than 500,000 Europeans 


Knockdown 
turbine for 
remote sites 


surface resemblance to the fragile- 
looking eggbeater patented in 1925 by 
French engineer G. Darrieus. The 92- 
ft.-tall, computer-controlled turbine is 
said to be sturdy enough to be shipped 
to remote areas, erected in rugged 
terrains, and operated in foul weather. 

The modified eggbeater, developed 
by Flowind Corp. (Kent, Wash. 98031), 
can generate enough energy annually 
to power 20 homes. That’s insignifi- 
cant compared with a giant horizontal- 
axis windmill such as the MOD-2 
(“Wind Farm's First Sprout,” PS, Nov. 
'81], which can power 1,400 homes 
annually. But the vertical turbine has 
advantages over such windmills as 
MOD-2, particularly in remote towns 
and work sites that rely on costly 
diesel-generated electricity. 

"Unlike most horizontal-axis tur- 
bines, the Darrieus design accepts 
wind from any direction without hav- 
ing to be reoriented," says Tom Hiester, 
project manager at Flowind. "But the 
principal advantage is that the heavy 
equipment is down on the ground in- 
stead of up in a tower." 

Flowind engineers began with an 
eggbeater design developed at Sandia 
Laboratories [PS, Мау "75] and refined 
by the Alcoa Corp. [PS, Sept. '78]. "We 
were looking at a global market," 
Hiester says, “so we first modified the 


With its slim tower and thin, curved 
airfoils, the windmill looks too slight 
to withstand gale-force winds. 

But this vertical turbine bears only 
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30 days for a full refund. Order this 
remarkable sonic massager today. And 
experience how wonderful your body 
can feel. 


ORDER TOLL FREE 


ША АНЕ um mem iube. que Be ЕШ Pag TEC 
2e ME CEN Er X ROI | P o 


For fastest delivery, credit card hold- 
ers please call toll-free. Order prod- 
uct 2MERS801 for the Novafon Sonic 
Massager. Or send a check for $149 

| plus 5.50 delivery. CA residents add 
6% tax. 


ORDER TOLL FREE 24 HRS. EVERY DAY. 


800-344 


Overseas/Canada (415) 344-4444 


San Francisco, CA 94111 
1984 The Sharper Image 


Call toll free for our catalog of innovative products. 


design to allow the windmill to be 
shipped in standard 40-foot shipping 
containers.” 

The next problem was how to erect 
the turbine without using a 100-foot 
crane. Flowind’s solution: Assemble 
the turbine in a flat position, then 
raise it with a hydraulic jack. 

The project engineers also added 
cable bracing between the central tub- 
ing and blades to bolster the 55-foot- 
diameter rotor. The windmill now 
should withstand 200-mph winds. 

A computer-controlled motor starts 
the windmill, eliminating the need for 
the Savonius buckets that were part 
of the Sandia design. “The computer 
checks the system every tenth of a 
second,” Hiester says. “If something 
is wrong, you have a safe shutdown.” 

In tests conducted for Puget Sound 
Power & Light Co., the turbine has 
produced 120 kilowatts in 36-mph 
winds. Flowind hopes to raise the 
windmill’s peak output to 170 kilo- 
watts. 

According to Hiester, the windmill 
makes sense where power could be 
sold at from five to seven cents per 
kilowatt-hour. “The turbine is even 
more attractive for remote areas in 
Alaska, where diesel-generated power 
costs 40 cents a kilowatt,” says Hiester. 
—Cathy Stone 
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(It'S as easy as calling the toll-free number below.) 


Almost two-thirds of Americans have 
veen burglarized or know someone who 
as. Yet few have installed a protection 
system. The reason - cost, as much 
as 95000. 


Electronic Solution 


he same technologies that make 
omputers reliable, easy-to-use and 
affordable go into the extraordinary 
ANOVA Master System. The system 
onsists of three modular centers – 
Protection, Control and Telephone. Each 
an be used separately - or linked togeth- 
ir to form a “triple protection" system. 


How Triple Protection Works 


'or example, if someone tries to break 
into your home, the Protection Center 
sounds the alarm. The Control Center turns 
n the lights, further discouraging the 
intruder. Then, the truly incredible hap- 
pens. The Telephone Center phones for 
help! It sends your recorded emergency 
message to any pre-selected number. 
And it keeps trying until your message gets 
through. 


Creates A Lived-In Look 


The Control Center 
makes your home 
look lived-in when 
you re away. It turns 
lights and radios on 
and off automatically. 
You can pre-set 
different schedules for each day of the 
week, so burglars can't detect a pattern. 
nd if you hear a strange noise at night, 
ushing one button turns on lights 
hroughout the house. 


Control Center 


Sounds Alarm Instantly 


he Protection Center (shown at top) 
etects burglars before they're inside, 


not after. This perimeter-type system 
triggers during any attempt to open a 
door or window and sounds a piercing 
alarm. The Center also detects fires, 
flooding and personal emergencies. A 
different alarm sound identifies each 
type of problem. 


Dials For Help 

The Tele- 
phoneCen- 
ter contains 

an auto- 

| matic dialer 

that calls 
emergenc 
or frequently used number instantly. It's 
also a sophisticated answering machine. 
Callers cant tell if you're home or not, 
and you won't miss important messages, 
either. There's even a built-in speaker- 
phone for hands-free and group 
conversations. 


Telephone Center 


Reliable, Easy To Install 


ANOVA Centers use proven solid-state 
electronics. Most modules simply plug 
into existing wall outlets, communicating 
through house wiring or radio signals. 
Intrusion sensors mount on door or 
window frames. Battery back-up pro- 
tects in case of power failure. 

Each unit is UL Listed and FCC Cer- 
tified and backed by an extensive war- 
ranty. And, our 800-number hot line will 
handle any questions about installation, 
operation or service. 


No-Risk Free Trial 
To try the ANOVA Centers, just order 
by phone. Consider the first 30 days a 
test. If not totally satisfied, well refund 
your money (including return postage). 
You cant lose! 


Here’s What You Get 


The Protection Center includes 2 Door! 


Window Intrusion Transmitters and 1 
Remote Alarm Module. 

The Control Center includes 1 pany 
Dimmer Moduleand1 Appliance Module. 

The Telephone Center includes 1 
Remote Control Beeper. 

Since you can add additional mod- 
ules anytime, we include a price list and 
order form for future purchases. 


Order Today! 


To order, or for answers to any ques- 


tions you may have about our products - 


or warranty, call this toll-free number: 
CALL TOLL FREE 
800-227-1685, Ext. 31 

For fastest delivery, place credit card 
orders by phone. Please have your Visa, 
MasterCard, American Express or Citi- 
corp Diners Club card handy. Or mail a 
check or money order to the address 
below, along with your name, complete 
address, daytime phone number and the 
Center(s) you desire. Calif. and N.Y. 
residents add 6.5% sales tax. 


Control Center ...........5199,°5 

Protection Center ........5299.75 

Telephone Center ........ $399. 
- Buy All Three And Save 


Order all three Centers before June 30, 
1984, and get a certificate worth 550 off 
additional ANOVA products. 
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World oil supply: 
from famine fo glut 


The world oil picture has done a flip- 
flop since the 1970s—a sharp reduc- 
tion in oil use, spurred by increasingly 
efficient consumption patterns, has 
turned the oil famine of a decade ago 
into a worldwide glut. 

After the 1979 oil-price hike, the 
cost of oil per dollar of goods and serv- 
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ices worldwide fell abruptly, reversing 
a long-standing trend. "The amount 
of oil required to produce $1,000 worth 
of goods and services fell from 2.15 
barrels in 1979 to 1.74 in 1983, a de- 
cline of some 19 percent," said Lester 
R. Brown, president of the Washington- 
based Worldwatch Institute. This de- 
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crease in use has contributed to an 
excess in production capacity, with ex- 
porters producing more oil than the 
world can consume at current prices, 
Brown added. 

According to a recent Worldwatch 
study, the world used 20.5 billion bar- 
rels of oil in 1983, a 14-percent drop 
from the all-time high of 23.8 billion 
barrels in 1979. The United States 
registered a 43-percent drop in resi- 
dential and commercial heating-oil 
use from 1973 to 1982, reflecting bet- 
ter insulation techniques and the sub- 
stitution of such fuels as natural gas 
and firewood. American utilities re- 
duced their oil use by 61 percent be- 
tween 1978 and 1982, mostly by burn- 
ing more coal. Also, U.S. gasoline use 
fell 15 percent from 1978 to 1983, 
largely because of more-fuel-efficient 
cars manufactured in response to ris- 
ing gasoline prices. 

A major reason for the worldwide 
oil glut is the push for increased use 


| of renewable energy resources. Since 


1973 wood has steadily displaced fuel 


| oil as a source of residential heat in 
heavily forested areas. In fact 1f re- 


cent trends continue, said the study, 
Vermont will be the first state to use 
more wood than oil for home heating. 

Other renewable energy sources en- 
joying increased use include wind farms 
and geothermal wells. By the end of 
1983 California had 4,600 commercial- 
scale wind generators with a total gen- 
erating capacity of 300 megawatts. 
The state projects an additional 2,500 
MW of wind power by the end of the 
century. Geothermal wells are gain- 
ing favor as a source of residential 
heat: Japan, with some 1,500 hot- 
spring resorts, is the leader in this 
area. In addition, 130 geothermal pow- 
er plants with a capacity of 3,200 MW 
were in use worldwide as of mid-1983, 
according to Brown. 

"Gains in energy efficiency are wel- 
come at a time when nuclear power, 
once touted as the energy source of 
the future, is in trouble everywhere," 
Brown said. Japan, France, and the 
Soviet Union, once viewed as nuclear- 
power successes, are now having diffi- 
culties. In the U.S., no new nuclear 
plants have been ordered since 1976, 
and more than 90 plants have been 
canceled in the last nine years. 

However, the current world oil glut 
could become yet another distant mem- 
ory if tensions in the Persian Gulf 
were to close the Strait of Hormuz, a 
major passageway for oil exports. "It 
would have an immediate psychologi- 


| cal effect, and the spot oil price would 


climb. Europe and Japan, who get 


| much of their oil from that region, 


would be greatly affected," Brown con- 
cluded.—Jay Blickstein 
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New digital receivers deliver 


ffimate T 


TV firms are readying receivers with computer chips that replace 
hundreds of components and process video in digital form. Compu- 
terized picture and sound circuits simplify TV alignment, noise 
and ghost reduction, teletext and videotex reception, and compen- 
sation for component aging. They also make possible many totally 
new features, such as freeze frame, color picture within a picture, 
zoom, 1,000-line images, automatic VCR programming, and more. 


By DAVID LACHENBRUCH 


sumer electronics show in West 

Berlin, a Panasonic engineer gave 
me what looked like an ordinary TV 
infrared remote control. But when I 
used it, I learned that the matching 
19-inch color receiver that I flicked 
commands at was far from ordinary. 

The set, in a show demonstration 
room, had all the features of a cur- 
rent high-end model. Glowing in one 
corner of the main TV picture, though, 
was a separate five-inch TV image. 
One of the remote's many functions 
enabled me to instantly reverse these 
independent pictures: When I tapped 
a button, the small picture filled the 
screen, and the big image collapsed 
into a corner. But unlike earlier picture- 
within-a-picture sets Га seen, with 
monochrome, coarse, grainy auxiliary 
images, this prototype model displayed 
two full-resolution color pictures. 

Panasonic's receiver and other TV 
models at the show were the first 
glimpse given to the public of the most 
revolutionary change in television sets 
at least since the introduction of color 
—and possibly of all time. These were 
digital TV sets—in effect, sophisti- 
cated computers that act as television 
receivers. 

These digital sets, just entering the 
market, are based on the same types 
of super-dense microelectronic chips 
ІР5, April '83] that are fueling a boom 
in the computer and telecommunica- 
tions industries. In addition to a long 
list of new features, such as picture- 
within-a-picture, digital-TV chips 
promise cheaper sets with fewer com- 


L ast fall, at the world's largest con- 
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ponents. Not only can digital sets be 
adjusted rapidly and automatically at 
the factory, they can continue adjust- 
ing themselves in your home as com- 
ponents age. Even-more-advanced 
models on the drawing board are ex- 
pected to merge a variety of electronic 
products, including the home compu- 
ter, into a single component. 


Siliconizing TVs 


At the Berlin show, the Eduard Rhein 
Prize, presented annually to the year’s 
most outstanding contribution to con- 
sumer electronics, went to a jovial, 
rotund Yugoslavian-born West Ger- 
man engineer named Lubo Micic (pro- 
nounced mitch-itch), now known as 
“the father of digital TV.” Micic, man- 
aging director of ITT Semiconductors 
Worldwide, headquartered in Freiburg, 
West Germany, started development 
work on digital-TV-signal processing 
in 1973, when the microprocessor was 
just two years old. It was part of what 
he describes as a 14-year program to 
“siliconize” the TV set. 

In 1981 ITT startled the electron- 
ics world with the announcement that 
it had developed a set of five very- 
large-scale-integrated-circuit (VLSI) 
chips and two peripheral chips for a 
television set in which all video- and 
audio-signal-processing functions were 
digital. What was so surprising was 
that ITT's development was virtually 
completed almost before its competi- 
tors had begun to think about all- 
digital television. By the end of 1983, 
the first digital TV sets were rolling 
off the assembly line at ITT's West 
German TV plant, and 18 TV-set man- 
ufacturers worldwide had made com- 
mitments to buy the ITT chips. 


I first had the opportunity to ob- 
serve and operate a working prototype 
of ITT's Digivision set in a back room 
at the 1981 version of Berlin's elec- 
tronics show. The picture was excellent 
—but we're accustomed to excellent 
pictures today, particularly at trade 
shows. What made this set unusual 
were the tricks it could be taught. 

Although the European color sys- 
tem produces fine, consistent pictures, 
it has one serious flaw: Tied to Europe's 
50-hertz AC power, it has a 50-field- 
per-second (25-frame) rate of picture 
change, compared with 60 (or 30 frames) 
in the U.S. 

This causes a perceptible flicker, as 
any American who has traveled in 
Europe has probably noticed. But the 
picture on the prototype Digivision 
was smooth and steady—far steadier 
than any movie I had ever seen. How 
come? Digivision had been programmed 
to add 25 more fields, or half-pictures, 
between the existing ones. 

Also, the remote control had an 
intriguing new button labeled FREEZE. 
I pressed it, and the picture stood still: 
No, this wasn't a tape but a live broad- 
cast. I pressed it again, and the action 
resumed. 

These effects aren't inherent in digi- 
tal TV, I learned, but are among the 
perhaps hundreds of special features 
that can eventually be added at mini- 
mal cost, either through the use of 
special complementary chips or by 
reprogramming the existing chips. 

This fascinating property, added to 
the fact that, potentially, it will cost 
no more to produce than a conven- 
tional analog TV set—and eventually 
far less than a comparable model 

Continued 
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Ultimate TV 


—has caused such manufacturers as 
General Electric and Zenith in the 
United States; Panasonic, Sanyo, Sharp, 
Sony, and Toshiba in Japan; and Blau- 
punkt and Grundig in Europe to sched- 
ule production of digital sets within 
the next year or two. 

Digivision sets of ITT’s own brands 
—SEL and Graetz—are already on 
the market in West Germany, and the 
semiconductor manufacturer says it 
will produce enough chips in 1984 for 
its customers to make two million sets. 
In the United States, it’s unlikely that 
any digital sets will be seen before late 
1984, with substantial numbers not 
available before 1985. 

Among the unseen advantages of 
digital sets is simplicity of production. 
Alignment of tuners is virtually auto- 
matic through the internal computers, 
and picture-tube-beam convergence 
and pincushion correction, which help 
ensure sharp, undistorted images, are 
accomplished by automatic or semi- 
automatic processing of the video sig- 
nal rather than adjustment of the 
tube’s circuits. “Our aim,” Micic told 
me, “is zero internal adjustments.” 

A long-term benefit to the viewer 
is that these automatic adjustments 
are continuous throughout the life of 
the set. A sensor constantly monitors 
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picture-within-a-picture digital televi- 
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Remote control for Matsushita’s 19-inch, 


the picture, and the TV’s internal 
microprocessor adjusts the set to com- 
pensate for picture-tube aging and 
other changes throughout its life, 
maintaining a top-performance picture 
as long as the tube is working. And 
there is little or no aging of other 
components. 

When the set is ailing, the service 
technician can often perform repairs 
without even opening up the back, by 
use of a new $150 tool designed spe- 
cifically for digital TV. It’s called a 
service computer, and it looks like a 
large calculator with a liquid-crystal- 
display readout. It hooks into the bus- 
connection jack at the back of the set 
and corrects most problems by pro- 
gramming the chips. It can make such 
corrections as picture height, posi- 
tioning, anti-keystoning (preventing 
trapezoid-shape pictures), vertical lin- 
earity, color drive, and contrast. 

But these advantages are only the 
beginning. Before considering the true 
potential of Digivision, let’s take a 
look at the fundamentals of these re- 
markable sets. 

Unlike conventional TV sets, which 
may have some digital components 
such as key-pad random-access tuning 
and vertical-hold circuits, Digivision 
accomplishes all video- and audio- 


Full L 


sion set controls 61 different functions 
but can handle more than 2,000. 


signal processing in digital form. The 
incoming signal is converted from 
continuous-analog form into digital 
information of.the type normally pro- 
cessed by computers—rapid pulses 
that are either on or off, with no vari- 
ations in between. 

These pulses are impervious, of 
course, to any analog noise developed 
within the set, thereby (at least theo- 
retically) providing as clean a signal 
coming out as the one that went in. 
Just before the final audio- and visual- 
amplification stages, the output is 
reconverted to an analog signal, the 
form required for the set’s needed 
analog devices—picture tube and 
loudspeaker. 


Five-chip system 


The first TV design to fully use 
VLSI, Digivision is based on five basic 
chips. The heart and nerve center of 
the system is the central-control-unit, 
or CCU, chip. It is an eight-bit micro- 
computer whose functions include— 
among others—receiving and decod- 
ing orders from the infrared remote 
control, tuning, band-switching (UHF 
or VHF), storage of alignment infor- 
mation during production, and control 
of digital-signal processors for video, 
audio, and deflection. 

The other basic VLSI chips are: 

@ The video codec (coder-decoder), 
which converts the video signal from 
analog to digital, transforms the sig- 
nal to its basic red, green, and blue 
(RGB) components, and performs other 
functions. 

e The video-processor unit, which 
performs all color-signal processing 
and picture-correction functions. 

€ The deflection processor, which 
controls such functions as synchroni- 
zation-pulse separations, vertical syn- 
chronization, and generation of the 
proper wave forms for Digivision's pic- 
ture tube. 

® The audio-processor unit, which 
performs all audio functions, includ- 
ing analog-to-digital conversion, un- 
scrambling any stereo signals, volume 
and loudness controls, bass and treble, 
and pseudo-stereo effects. 

The five basic chips perform func- 
tions that would require at least 
300,000 transistors in a discrete- 
component analog set. In addition, 
at least two peripheral chips are re- 
quired, the principal one being a clock 
generator, which generates the exact 
frequencies required for each of the 
three leading color-TV standards in 
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Ultimate TV 
the world—or all three. The other is 
a power amplifier. 

As an example of inherent functions 
that can be accomplished by its built- 
in programming, there's the audio 
chip. In addition to performing all the 
functions of a sophisticated multi- 
component sound system, it analyzes 
the incoming signal and determines 
whether it's in mono, stereo, or two- 
channel bilingual. It automatically 
processes these signals in the proper 
way. lf the signal is mono, it can 
convert audio, on demand, to a pseudo- 
stereo effect. 

By the same token, being a digital 
system, the audio chip can directly 
accept the output of a digital CD disc 
[PS, Nov. '83], a digital tape recorder, 
and digital radio broadcasts (soon to 
be available on an experimental basis 
in Europe). In fact ITT is offering the 
chip by itself as a complete digital- 
audio system, which also includes 
automatic program sequencing of discs 
and tapes. 

The adaptability of the video chips 
is almost as broad as the imagination. 
Some Digivision sets designed for the 
European and Middle Eastern mar- 
kets will, through the magic of pro- 
gramming, be able to decode three dif- 
ferent color-signal standards using a 
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single color-processing VLSI chip. 
Most TV manufacturers are still 
very secretive, for competitive reasons, 
about the features they'll incorporate 
in their digital sets, but a couple of 
them have given preview peeks. 


Resolution revolution 


Sony, for example, in both Japan 
and Berlin, gave demonstrations of 
what it considers one of the most com- 
pelling aspects of the capability of 
digital TV. I saw a developmental 
version of a new 30-inch television 
monitor-receiver (using a giant pic- 
ture tube, not projection) that gener- 
ated a high-resolution picture from a 
standard incoming 525-line broadcast. 

Using its own proprietary develop- 
ments, in addition to some of the ITT 
chips, the breathtaking picture Sony 
showed us had a photo-sharp image 
made up of 1,050 horizontal lines— 
double the normal number. Sony's pic- 
ture system does away with the nor- 
mal interlacing of lines (originally 
developed to prevent flicker) and dis- 
plays 60 complete frames, each com- 
posed of 1,050 lines, per second in 
place of the normal 60 fields of 262 
lines per second now used. (A field is 
one-half the lines in a V3o-second, 525- 
line picture frame.) 


The extra 525 lines in each frame 
werent mere repetitions of previous 
lines but newly generated lines based 
on the average of the previous and fol- 
lowing ones. With the development of 
more than 1,000 lines of vertical res- 
olution, Sony also increased the hori- 
zontal resolution—detail carried by 
each scan line—to 630 lines (through 
a red- green- blue computer-type in- 
put and a higher-resolution picture 
tube). 

Among other features of Sony's digi- 
tal set is a dynamic comb-filter sys- 
tem that compares three scanning 
lines, rather than the usual two, to 
further increase the resolution and 
improve picture detail. Sony also added 
a proprietary "vertical-sharpness" cir- 
cuit. Its system separates the lumi- 
nance (brightness) and chrominance 
(color) signals, processing them sepa- 
rately to eliminate mutual interfer- 
ence and spillover of color into the 
brightness signal. Sony's high-resolu- 
tion set isn't due for a couple of years, 
but the company says that some of 
its features could show up in models 
introduced during 1984. 

The unreadiness of Sony's TV set 
was betrayed by the conditions under 
which I saw it—resting on a large 
table with a plywood skirt reaching 


all the way to the floor. In answer 
to my question, Sony engineers read- 
ily admitted that the enclosed space 
under the table was “full of electronics” 
—circuitry that eventually will be re- 
duced to VLSI chips no bigger than a 
match head. 

Panasonic has a different notion of 
the priority features for digital TV. At 
the Berlin show it demonstrated a 
digital monitor TV with a fascinating 
frame-storage feature, and its engi- 
neers insisted to the dubious trade 
and technical reporters who witnessed 
the demonstration (myself included) 
that it would be on the market in 
1984. But several months later, Pana- 
sonic executives told me that it would 
be at least 1985 before this advanced 
frame-storage feature would be avail- 
able to consumers. 

The unique feature of the Panasonic 
set is its ability to display two color 
pictures at the same time—the picture- 
within-a-picture phenomenon that has 
been available in the past in some an- 
alog sets at extra cost but with the 
second picture in black and white. 

Panasonic’s 19-inch color set has 
three video inputs and two RGB in- 
puts for devices such as computers, in 
addition to all the trappings of a high- 
end, remote-control TV set. With the 
hand-held remote-control unit, the 


user can display the picture from any 
of the video or RGB sources—from a 
VCR, videodisc player, computer, or 
whatever—in a five-inch image super- 
imposed in any corner of the bigger 
picture. At will, the operator can re- 
verse the pictures, as described earlier. 
In addition to its use for video-program 
sources, the Panasonic picture-within- 
a-picture TV could be employed for 
monitoring the kids’ room while watch- 
ing TV, or it could be used for secu- 
rity purposes. 


Reading the tube 


One of the first peripheral chips 
offered by ITT is a low-cost circuit for 
adaptation to teletext reception. Be- 
cause teletext is a digital service, its 
signal is easily fed directly into the 
set’s computer circuitry. ITT says that 
adding teletext to a digital set will cost 
manufacturers about $12, or about 10 
percent of the cost of building teletext 
into a conventional set. 

Digital TV can make teletext more 
useful, as well. Once again, at the 
Berlin show, I witnessed a unique 
demonstration of one of ITT’s ideas: 
automatically programming. a video- 
cassette recorder from the program 
listings carried on German teletext. 
A developmental set on display used 
a remote control with added features 


that may eventually become common 
with digital TV: an up-down, left-right 
cursor control and a button marked 
ENTER. 

To program a VCR, you call up the 
network- and cable-program listings by 
dialing the proper teletext page with 
the remote control and then storing 
the listings on the screen in the TV's 
memory. You then move the on-screen 
cursor—a small luminous rectangle 
—across the program listings, push- 
ing the EXECUTE button when the cur- 
sor comes to a program you want to 
record. When you're finished program- 
ming the VCR, the screen displays a 
list of taping choices in sequential 
order, listing date, starting time, end- 
ing time, station call letters, channel, 
and name of program. It gives a warn- 
ing if you’ve selected an impossible 
combination, such as two programs 
that overlap in time. 

So far, I haven’t even mentioned 
what could be the early big attraction 
of digital TV in the United States. As 
noted, Digivision pictures are virtu- 
ally indistinguishable from that of any 
good color set. But this implies that 
both sets are operating under ideal 
conditions, both processing a high- 
grade signal. 

But who really gets a high-grade 
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Ultimate TV 


signal? Broadcast and cable reception 
in the United States is often plagued 
by electrical, co-channel, and adjacent- 
channel interference, and by television's 
biggest reception problem—ghosts. 
Added digital chips can identify these 
troubles and cancel them on the spot. 
Although ghost-identification-and- 
exorcising circuits have been under 
design for some time, they’re digital 
devices, and the cost of including them 
in analog sets would be prohibitive. 
But in digital sets, it’s a snap. 

When will the ubiquitous TV ghost 
be but a phantom of the past? I can 
only guess, but certainly by 1986 (or 
possibly before) we should be able to 
buy digital sets with built-in ghost 
and interference eliminators, and 
possibly even plug-in add-ons to ac- 
complish the same purpose for pres- 
ently available digital-component-TV 
outfits. 


Gizmos and gimmicks 


Strictly in the trick-and-gimmick 
department, once a low-cost digital 
frame- or field-storage chip becomes 
available, you can expect to see many 
remote controls equipped with a zoom 
feature—a more versatile one than 
the primitive attempts of the past 
(some Zenith models enlarge the cen- 
ter portion of a TV picture on de- 
mand). The viewer may be able to 
enlarge any segment of the picture, 
in several different degrees of enlarge- 
ment, without the coarse line struc- 
ture of early zoom systems. 

Another realizable gizmo is the 
paint-a-picture feature, making it pos- 
sible to change any colors on the screen 
at will—letting the kids have fun 
changing a normal wildlife scene to, 
say, a pink-and-green zebra nibbling 
chartreuse grass. This feature could 
give birth to a whole generation of 
videodisc or video-cassette coloring 
books for filling in the spaces by num- 
ber or imagination. 

Although ITT is far ahead of its 
competitors in developing chips for all- 
digital television, others are rushing 


| to catch up and to provide at least par- 


tial digitization of the TV receiver in 
the next few years. But in less than 
two years, Micic expects to be offer- 
ing set manufacturers samples of a 
digital-TV system requiring only three, 


| instead of five, basic VLSI chips. After 


that, perhaps within five years, the 
next step would be a TV set on a sin- 
gle chip. 

Asked about some TV-set engineers' 
complaints that the groupings of func- 
tions within the five chips may not 


| be ideal, Micic laughed his hearty 


laugh and said: "When we get to a 
set on one chip, the functional parti- 
tioning will be academic." And al- 


though competitive semiconductor 
houses are racing to catch up, some 
industry observers believe Digivision 
will be down to one chip before some 
of the others can produce a TV set 
with five. 

With the advent of the single-chip 
set or possibly before—maybe as soon 
as 1986 or 1987 —ITT expects digital 
sets to be cheaper than analog ones, 
even at the "low ends" of TV lines. At 
the outset, Micic explained to me, his 
goal is to be "less expensive for the 


same complexity" He added: "Being | 
digital isn't our sole target—we also 


want to be cheaper." 

Most American TV engineers take 
this with a grain of salt, and although 
they don't doubt that digital sets some- 
day will be cheaper than analog ones, 


they say it won't be true in the initial | 


stages. "If we can break even without 
a cost increase initially, well be happy,” 
said Zenith's Robert Hanson, executive 
vice-president for consumer products, 
who views the transition to digital cir- 
cuits as a step of equal significance 
to the development of the first solid- 
state TV set. 

When I said earlier that the new 
digital circuits constituted a sophisti- 
cated computer disguised as a TV set, 


I wasn't speaking rhetorically. The | 
very nature of its insides will make 


the digital television the ideal friendly 
terminal for home-computer systems. 


Right from the start the digital TV's | 


computer memory will probably aug- 
ment that of the home computer, 
increasing its power. 

In fact, with the addition of perhaps 
one chip, the digital TV will become 
an all-purpose home computer, requir- 
ing only the addition of a keyboard 
and programming medium such as a 
disk or cassette drive. The keyboard 
could also serve as the wireless remote 
terminal for the TV set. In the not- 
too-distant future— perhaps starting 
as early as five or six years from now 
—the home computer, the TV set, the 
home stereo system, and who knows 
what else will blend and merge and 
become a single instrument. 

Micic, who has 60 patent applica- 
tions for his digital-TV system, shrugs 
off sweeping statements about his 


“new” technology. “The problem is not | 


technology," he insisted, "but adapt- 
ing computer technology to television 
sets. Àn IBM 360 can produce a TV 
picture, but it can't do it economically. 
Our development isnt pure technol- 
ogy but a system concept." 


That's a mere preview of just some | 


of the potential of the most exciting 
new development in television-set de- 
sign, as within the next two years we 
watch the smart computer begin to re- 
place the dumb television set. 25] 
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have a blade control system that stops the blade within 


Its not easy 


mower every 


” 


Stop. 


tion Guard. 


Every walk-behind rotary mower made today must 


3 seconds after the control handle is released. And with 
most mowers, that means the engine stops, too. 


So every time you stop to empty the grass bag, move 


a stone, or pull a weed, you have to restart. That’s not 


easy on you or your mower's engine. 


The patented Action Guard Blade Clutch stops the 
blade, not the engine. So you don't have to restart every 
time your hand leaves the handle. 


Make lawn mowing easier...make sure your 
next mower has the factory-installed 
Action Guard Blade Clutch. 


Look For This Label! p^ 
E 


p EQUIPPED WITH 
WACTION. GUARDS 


ARNA BLADE CLUTCH 


For information on mowers 
featuring Action Guard, write: 


MTD Products Inc P. O. Box 36900 Cleveland, Ohio 44136 


New washer’s 


an efficiency champ 


The carton containing the new White- 
Westinghouse LT250E clothes washer 
looked ordinary enough when it was 
delivered to my house, but it turned 
out to be a real surprise package. 
The first surprise was on the yellow 
energy-guide label stuck to the side 
of the new front-loading washer. Ac- 


cording to the label, the washer with 
the lowest energy consumption—this 
one—would cost $37 a year to operate; 
the washer with the highest energy 
consumption under the same condi- 
tions (tested according to Department 
of Energy standards) would cost $150 
a year. 


IF YOU HAVEN’ T USED 
BLACK CHROME ON... 


Black bumpers 
Tires 


Textured plastic 
surfaces 


Flat black paint 
Moulding 
Dashboards 
Bumper guards 
Door panels 
Black trim 


Simulated 
woodgrain 


Floor mats 


Window trim 


Flat look mirror 
housings 


Weather stripping 


Plastic bumpers 
(any color) 


Black or colored 
grills 


Frame members 
Trim insets 
Vinyl trim 
Knobs 
Handles 
Rear decks 


YOU DON'T KNOW 


WHAT BLACK REALLY IS. 


Black Chromes rich, creamy white lotion 
acts quickly to really clean and protect. Works wonders on 
all colors and textured surfaces, too. 


Get that glossy shine that really lasts. Get the best. 


Get Black Chrome. 
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The second surprise was the washer's 
size. By redesigning the suspension 
system, the engineers were able to fit a 
full-size, 2.3-cubic-foot basket (that's 
more than twice the size of most com- 
pacts) into a cabinet only a little larger 
than a typical compact. 

And few compacts use less water 
than this machine. Unless you use 
strictly cold water for washing and 
rinsing, a washer's water consumption 
also influences its energy consumption. 

I measured the hot-water usage by 
putting a water-consumption meter 
between the new washer and the stor- 
age tank for my heat-pump water 
heater [PS, May '82]. With the washer's 
controls set for warm wash and warm 
rinse, it used only 10.5 gallons of hot 
water for a large load. Other machines 
Гуе tested —Aall top loaders—consumed 
about 32 gallons under similar condi- 
tions. In many areas the total amount 
of water consumed is also important. 
The LT250E used only 21 gallons on 
the small-load setting and up to 32 
gallons on the large-load setting. 
(Other washers I've tested used more 
than 60 gallons.) 

Front-loading washers have tradi- 
tionally used less water than top 


| loaders, but some design changes have 


reduced the volume even further in the 
new LT250E. The tub is no longer 
placed at an angle but is vertical 
within the machine. And the baffles 
in the basket take maximum advan- 
tage of turbulence and drop. 

The LT250E can snug under a kitch- 
en counter, or the washer and mating 
dryer can be stacked. Both washer 
and dryer are quiet, and I judged the 
washer’s cleaning ability to be ex- 
cellent. Suggested list price is $640 
(but it’s bound to be discounted). Sug- 
gested price of the matching electric 
dryer is $410, and the gas dryer (the 
only stackable gas dryer available) 
is $450.—Evan Powell 


H won't take 
discover all mo advant 


ан ш. We painted this wicker 

E chairin 415 minutes 

Wee ^" witha Wagner Power 
Painter It took us 


1 hour with a brush. 


We painted this house in 6% hours | Et | 
witha Wagner Power Painter It ` МЫ 
took us 17 hours with a brush. 
Both were done excluding trim. 


The time it takes to paint 
with a Wagner” Power Painter" 
is justa drop in the bucket 
compared with the time it 
takes if you use a brush. 

An eight-foot section 
of picket fence that took 1 hour and 


20 minutes to paint with а brush, we It's easy to get | 
painted in just 21 minutes witha professional-looking results results. Т 
Power Painter | A Wagner Power Painter sprays a 
A shutter that took us 22 minutes, smooth, even finish,so there are no 
we finished in only 3. brush strokes or lap marks. 


And while speed is the most 
obvious advantage of a Wagner Power 
Painter, you ll quickly find out it’s not 
the only one. 


And its ability to spray into crevices 
makes intricate jobs, such as louvered 
doors and — iron railings, easy 
to handle as well. 

A Power Painter will even give 
you professional-looking results on 
rough, textured surfaces like stucco or 
shake shingles. 


1 Spray paints, varnishes, stains 
A and more without a compressor 
е You сап run justaboutany I 
J kind oflatex or oil-based paint 
through a Wagner Power Painter 

as well as stains, vamishes and lacquers. 


© 1984 Wagner Spray Tech Corp. | 
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| = In fact, it sprays almost any liquid. 
Є. /2 mins. к. pesticides. _ 


And because a Power Painter is 


run by an electric pump, you won't 
have a bulky compressor to drag around. 


Accessories provide 


additional flexibility. 


To make things even simpler a 


^w. Wagner Power Painter comes 


with a suction hose that draws 
| paint straight from the can. And 
7 aflexible spray tip, which bends 
atany age to make painting 
floors and ceilings easier 
There are even optional acces- 
sories, such as a spray tip that nar- 
rows the spray for precision painting. 
In fact, you'll not only save more 
time with our accessories, you'll also 
save money. During our $2.00 acces- | 
sory rebate, going on right now. ' 
When you con- 
' Sider the advantages 
of a Power Painter, 
theres really only one 
thing to do. Take niue: 
of one. | 


WAGNER Brochures 
Dept. 10 

P.O. Вох 9925 
Maple Plain, MN 
55393 

Please send your 
"How to... bro- 
chures to help me 
learn more about paintin 
with a Wagner Power Roller and Peover 
Painter airless paint sprayers. 


Name 
Address 


City Stare Zip 


WAGNER 


The Right Tool for Painting. 


using a roll of tape alone. 


en trim it cleanina 
icd. with just the 
| push of a button. 


© 1983 3 Wagner Spray Tech Corp. 


There's a lot of talk these days about 
General Motors' plan to produce small 
economy cars with Isuzu, Suzuki, and 
Toyota. But the U.S. maker is not the 
only one developing joint ventures 
with the Japanese, who lead the world 
in low-cost auto production. 

Alfa Romeo and Nissan (Datsun) 
are now jointly producing a front-drive 
economy car called the Arna (Alfa 
Romeo Nissan Automobile). Nissan 
produces most of the body and some 
of the mechanical parts, including the 
rear suspension, rear brakes, and rear- 
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M frames. Baseboards. Floors. Win- 
ы __ dow frames. The new Mask-It"tape ap- 
у уыт plicator covers them all. All in less time,  % 
-—— —- and with less trouble than you'd have " 2 


ith Mask-It, you can quickly 
—— lay down a one inch strip of 
= single or double faced masking _ | 
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seat structure. Alfa produces the pan- 
cake engine, five-speed manual trans- 
axle, some body parts, and the bal- 
ance of the mechanical parts, and 
assembles the car at its Pratola Serra 
(Avellino) and Pomigliano d'Arco (Na- 
ples) plants. 

Although the Arna is not available 
in the U.S., I recently had an opportu- 
nity to test-drive a four-door hatch- 
back version. 

My initial reaction to the car's styl- 
ing was a barely stifled yawn. At first 
it seemed to blend into the New York 
city traffic flow with the consummate 
ease of any Japanese econo-box. But 
later, other drivers seemed to take no- 
tice. In fact the longer I had the Arna, 
the more people seemed to point and 
roll down car windows to ask whether 
Alfa was selling the car here. 

Part of the attention may have been 
due to the European-spec, non-sealed- 
beam headlights. These are an impres- 
sive pair of halogen units that concen- 
trate a powerful beam of light with a 
sharply defined cutoff point. 

Arna's 1.18-liter (72.3-cu.-in.) flat 
four's power and drivability were much 
less impressive. The engine was slow to 
warm up on cold mornings and was ex- 
tremely balky, even after I had pushed 
in the manual choke when the engine 
reached operating temperature. My 


And because Mask-It takes o - 
er 


one hand to use, you can hold onto a lad 


with the other, mask news- 
paper into place. Or, if 
you re really talented, use 
your free hand to roll 
out the paint. 
The new 
Mask-It tape 
ipee The 
right tool for 
painting" 
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first thought was to blame the single 
down-draft Dellorto carburetor, but 
perhaps the car wasn't in proper tune. 
Only the most artful attention to throt- 
tle, shift points, and clutch provided 
just-adequate performance. Over a 
two-week test period of almost exclu- 
sively heavy stop-and-go traffic, I av- 
eraged just over 25 mpg driving fairly 
aggressively. 

The Arna’s five-speed transaxle was 
an only slightly better performer. Al- 
though all of the ratios seemed well 
chosen to match the engine’s power 
curve, first gear was often difficult 
to engage, especially in slow-moving 
traffic. 

Handling and braking were the lit- 
tle hatchback’s strong points. Lane 
changes, heavy city traffic, and twist- 
ing roads were a pleasure. The Arna’s 
rack-and-pinion steering responded 
surely and quickly, and even the most 
mundane grocery-getting chores were 
fun. Though not power-assisted, the 
brakes were quite responsive. Even 
the lightest stab at the pedal would 
reduce speed with a seat-belt-tighten- 
ing quickness. 

The Arna may help Alfa Romeo be- 
come solvent, but, unfortunately, this 
vehicle lacks much of the performance 
and all of the romance of Alfa’s older 
vehicles.—Jack Keebler 


Rapid rotary 
has tuned 
induction 


MONTEREY, CALIF. 
Heat waves shimmered off the black- 
top as I drifted through the first turn 
at Laguna Seca Raceway. The blurry 
end of the raceway's straight was clos- 
ing fast, with my car's speedometer 
needle floating somewhere above 100 
mph. I tapped the brakes to scrub 
some speed, stabbed the throttle to 
bring the engine revs up, and dropped 
from fifth to third gear. Back on the 
gas, the car settled into a slow four- 
wheel drift up the hill to within inches 


Now rent it all at your U-HAUL Center. 
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Why buy when you can rent and save? Save big with rentals 


of the right edge of the track. Lap 
after lap, I made this corner at the 
same high speeds, using the same late 
braking points. Each time Mazda's 
new RX-7 GSL-SE responded with 
flawless consistency. 

Displacing just 1,308 cubic centime- 
ters (80 cu. in), the GSL-SE's fuel- 
injection-equipped 13B rotary develops 
135 hp at 6,000 rpm and 133 ft.-lbs. 
of torque at just 2,750 rpm. Compare 
that with the 101 hp at 6,000 rpm and 
107 ft.-lbs. of torque developed by the 
1,146-cc (70-cu.-in.) 12А rotary in the 
S, GS, and GSL versions of the RX-7. 

Three new systems make the 13B 
engine a more powerful and efficient 
engine than its predecessor, Mazda 
says. The first is Mazda's DEI (dy- 
namic-effect intake), which provides 
an effect similar to supercharging by 
using air-pressure waves in the intake 
manifold to force more air into the 
combustion chamber. According to 
Mazda, rotaries have a clear advan- 
tage over piston engines when it comes 
to intake-manifold tuning. The second 
modification has been dubbed 6PI (six- 
port induction). Unlike the standard 
engine, with only two ports per rotor, 
this new 13B has an additional "power" 
port. It's controlled by exhaust pres- 
sure and opens only when power is 
needed at high engine speeds. Finally, 


to ensure smooth engine performance 
(proper fuel delivery) despite the long 
runners and specially tuned intake 
manifold, Mazda put in electronic fuel 
injection. 

The extra power makes it easy to 
throttle-steer the RX-7's already-well- 
tuned chassis through right-angle 
turns or long sweeping curves with 
one-handed ease. More important, it 
makes the RX-7 a pleasant car to drive 
around town or in heavy traffic. 

To get the additional power to the 
ground, Mazda shod the RX-7 with 
Pirelli P6 205/60VR tires. And to fur- 
ther enhance the car's grip and re- 
sponsiveness, the body-attachment 
points for the rear suspensions con- 
trol arms were lowered by 0.8 inch and 
an optional speed-sensing, variable- 
rate power-steering system was added. 

In the past I’ve found the RX-7's 
stopping ability to be the one weak 
point in an otherwise excellent vehicle. 
Now Mazda has installed larger ven- 
tilated brakes on all four corners and 
a bigger master cylinder. Even after 
several scorching laps over Laguna 
Seca's serpentine course, there wasnt 
a trace of fade or increased effort. 
EPA numbers for the sleek coupe are 
18 mpg in the city and 29 on the high- 
way. Mazda's suggested base retail for 
the GSL-SE is $15,095.—Jack Keebler 


for lawn and garden, floor care, plumbing and painting, home 
improvement, automotive repair, party and guest furniture, 
camping and recreation, video equipment and movies. You always 
get the best deal with U-HAUL, because U-HAUL will not 
be undersold. Call your U-HAUL Center today. Find us in the 
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Permatrost 
hothouse 


Garden-fresh tomatoes at — 50 degrees 
F? For the 600 residents of McGrath, 
Alaska, year-round fresh vegetables 
have become an affordable reality 
since the completion last spring of a 
3,200-sq.-ft. commercial greenhouse. 
The greenhouse is warmed by waste 
energy from electrical generators at 
a Federal Aviation Administration fa- 
cility a half mile away. 

The McGrath Greenhouse Project, 
operated by McGrath Light and Power, 
Inc., is the first of its kind in bush 
Alaska. To a community that is inac- 
cessible by road, it brings an impor- 
tant measure of self sufficiency while 
also saving energy. 

Heat is recovered from the genera- 
tors when glycol coolant exceeds 190 
degrees F. Plate-type heat exchangers 
transfer the energy to circulating 
water, which is then pumped to the 
greenhouse through conduits buried 
two feet below the soil surface. The 
hot water is distributed to four dis- 
tinct zones within the greenhouse 
through four-inch pipes. 


Spark Plugs. 
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The building is well insulated: Two- 
inch Styrofoam is built into its base, 
and its exterior walls are double layers 
of Plexiglas with a 34-inch air space. 
Even when outside temperatures drop 
below — 60 degrees F, the soil temper- 
ature stays between 80 and 82 degrees, 
the air temperature between 72 and 
78 degrees, and the water used for ir- 
rigation at a constant 70 degrees. The 
waste-heat system is used only in 
winter; the northern community's 21 
hours a day of solar energy keep the 
structure amply warm in summer. 

Special construction techniques 
were used to overcome the problems 
caused by permafrost. Ten feet below 
the surface and extending to the bed- 
rock in many places, the ground is 
permanently frozen. Following precau- 
tions used in building the trans-Alaska 
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Filters. Ignition Parts. Brakes. Starters. Alternators. Belts. Accessories. 
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oil pipeline, a 12-inch bed of com- 
pacted gravel was laid under the green- 
house at a depth of seven feet. This 
procedure facilitates drainage and pre- 
vents uneven melting from causing 
frost heaves. 

The project is managed by Alaska’s 
former state horticulturist, 72-year- 
old Harold Pillsbury. “It was essen- 
tial to find someone familiar with 
growing conditions in Alaska,” says 
Pillsbury, who has operated green- 
houses as far north as Fairbanks. 

Pillsbury and his staff tend more 
than 400 tomato plants, which yield 
about 300 pounds of fruit each week. 
The equivalent of an acre of strawber- 
ries is grown hydroponically in spe- 
cially installed tubing, as are sizable 
amounts of cucumbers, peppers, and 
other vegetables.—Samuel Hammer 
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Plymouth Voyager. 


Voyager seats 5 with plenty of carrying space. 
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With 2 passengers, Vovager has more carrying spac 


Vovager: America's most versatile wagon. 

Suddenly a wagon that gives you big wagon space and lots of 
passenger room doesn t have to be a big wagon. Or clunky or hard 
to maneuver or expensive to run. Not if its the new Plymouth 
Voyager, The Magic Wagon. It's three feet shorter outside than a big 
conventional station wagon, yet gives you even more carrying 
space inside, 40 percent more: up to 125 cubic feet. 

Voyager has room for two or five passengers or, would you 
believe, an option for seven. Voyager is a front-wheel drive wagon 


Use EPA est. mpg for comparison. Mileage may vary depending on speed. weather and trip length. Actual hwy. and Ca. ests. lower. "*"Whichever comes first. Limited warrant, 
У : 
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e than a big conventional wagon: 125 cubic feet. 


with rack and pinion steering. It handles like a car in town and over 
the road, parks just as simply and easily fits in your garage. 
Altogether, The New Chrysler Technology has created versatility 
GM, Ford and most of the imports haven't matched. 


EP 
Would you believe the mileage? 37, MPG ж 
A little magic goes a long way. 
If you ve filled up recently you ve noticed gas prices still aren't 
exactly what you'd call cheap. So it's reassuring to know that 
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You've got to drive it to believe 
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With rack and pinion steering, it parks like magic. 


It’s 3 feet shorter than a big wagon. Garaging is simple. 
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Noyager is designed for easy, graceful entrances and exits. Front-wheel drive keeps it going through snow and wet spots. 


id | 


` The Ins and Outs of Voyager are unbelievably versatile. Would you believe it handles like a car? Believe it! 


/Voyager's gas mileage is incredible. Young, growing families will You won't need Magic to own one. 
sappreciate the versatile, economical ways of Voyager. With Voyager LE, as shown, you travel in comfort for $10,887, * 
: and that includes 7-passenger seating, automatic transmission, roof 
Would you believe a rack, highback buckets and wire wheel covers. Voyager prices start 
э year or 50,000 mile Protection Plan?" at $8,669* complete with 5-speed manual, power brakes, power 


It's easy to believe in Magic when it's protected for 5 years or steering, full carpeting, electronically tuned radio and 
; 90,000 miles. Plymouth backs every Voyager that long: engine, plenty more. Plymouth Voyager. | he Magic Wagon. You've 
) complete powertrain and against outer body rust-through. No extra got to drive it to believe it. Buckle up for safety. 
» cost to vou. No other wagon is protected like that. Magic that lasts. Plymouth. Best built. Best backed? Шш 


| Deductible applies. Excludes leases. Dealer has details. *Sticker price excluding title, taxes, destination charges. * Lowest percentage of recalls based on National Highway 
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nmadels designed and built in North America 
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Its awhole new world. 
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Today's 
Camel Lights, 
|, unexpectedly mid, 


Whats News 


A remarkable thing has happened. 
After decades of producing planes that 
looked pretty much like those that 
came before them, the aviation indus- 
try has suddenly burst out of the old 


pattern and is now busy building the | 
first generation of planes using such - 


advanced features as canards, wing- 
lets, rear propulsion, and composite 
structures. And these new planes not 
only are different, they look different. 

The picture on the cover proves that. 
It shows the Beech Starship 1, one of 
| the most innovative of the new planes. 
All of the new planes are business 
| aircraft. But clearly it wont be long 
before these new design trends spread 
through the entire industry. Burt Ru- 
tan has been building small planes 
using these advanced design features 


for some time; in fact, his innovative — 


work [PS, Nov. 78, Aug. '81, May '82] 


| is largely responsible for what is now | 
| happening. The next step is for {ће 


principles to be applied to airliner 


designs. That's happening, too; NASA | 


has released early news of work in this 
direction. 


Solar-pond record 


Contracts have been signed for the 
construction of the largest solar pond 
yet. It will be built in Danby Lake 
—currently a dry lake bed—in San 
| Bernardino County about 175 miles 
east of Los Angeles. 

The agreement between Southern 
California Edison and Ormat Tur- 
bines, Inc., an Israeli firm considered 


the world's leading expert on solar | 
ponds, calls for a plant with 48 mega- | 
| watts of generating capacity by 1987. | 


It will cost about $100 million. 

A solar pond [PS, April '81] may be 
| one of the most efficient forms of solar 
| collector yet developed. It consists of 
| a body of relatively shallow water (the 
California installation will be 15 to 
20 feet deep) with a layer of saline 
water on the bottom and a less sa- 
line layer on top. When the sun shines 
on a normal body of water, heat ab- 
sorbed by deep layers causes the water 
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on the bottom to rise to the surface 
where it quickly loses its heat. In a 
solar pond, though, the lower layers 


| are saltier and thus heavier. They 


dont rise when heated, so the heat 
accumulates. The temperature can get 
as hot as 200 degrees F. Ormat has 
developed a Rankine-cycle turbine that 
can operate at that temperature and 
drive an electrical generator. 

The first 12-megawatt unit should 
go into operation in 1985. Ultimately 
the completed plant could supply peak 
power for 30,000 customers. 


Passive solar heats up 


Somewhere between three and five 
percent of new houses being built 
these days incorporate passive solar 
features in their design. That may not 
sound like much, but it's a big jump 
when you consider that that is up from 
essentially zero just five years ago. 
And some experts are now predicting 
that a walloping 50 percent of new 
homes will be passive solar by the late 
1980s—just five years from now. 

Perhaps the biggest change: Such 
homes are no longer confined to the 
sunny Southwest. From Colorado to 
Massachusetts, from Alabama to Min- 
nesota, passive-solar homes are spring- 
ing up. The reason: They save money. 
For example, a Kingsport, Tenn., 
builder says that although the houses 
cost up to 10 percent more than con- 
ventional houses, they cut heating 
costs by somewhere between 50 and 
80 percent and pay back the invest- 
ment in five years or less. And as en- 
ergy consultant Amory B. Lovins puts 
it, "They're so common-sensical." 


Bubble memories 


The bubble memory [Magnetic Bub- 
bles," PS, Oct. '79] has many advan- 
tages. It jams a lot of memory into a 
small volume, for example, and it 
doesnt lose its information when the 
power goes off. The only reason it has 
not already come into wide use is that 
it is expensive. 
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But as in all other areas of elec- 
tronics, the price is coming down. 
And with the lower price comes more- 
widespread use. The Sharp PC-5000 | 
computer, for example, uses bubble 
memory to store 256 kilobytes of in- 
formation. Now, another use. Hicomp 
Computer Corp. has introduced 256K 
and 512K bubble-memory expansion 
cards for the IBM PC. They cost ap- 
proximately $1,000 and $1,500, which | 
is about twice the cost of a floppy- | 
disk drive, which could store the same 
amount of material. But they can store 
and retrieve material more rapidly | 
than the disk drives and would share 
the quality of not losing the material 
when the power is turned off. They 
are also not mechanical devices sub- 
ject to shock, wear, and misalignment. 

As prices continue to come down, 
the bubble memory will obviously be- 
come important in the truly portable 
lap-sized or briefcase-sized compu- | 
ters. Designing disk drives small 
enough and rugged enough for such 
machines is still a challenge. Build- 
ing in the storage capacity of a cou- | 
ple of disk drives and doing it all on 
a couple of rugged chips obviously has 
its attractions. 


Index available 


I get letters from readers every week 
asking why we don't publish an index | 
of PS articles. The answer is that we | 


| do—although that must be one of the 


best-kept secrets of the age. Annual | 


| indexes have been available since | 


1972, and all years through 1983 are 


| available. They're $1.75 each. But if 
| you buy five or more, the price falls 


to $1 each. Write Popular Science In- 
dexes, 380 Madison Ave., New York, 
N.Y. 10017. | 


Editor-in-Chief 
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of new shapes 


—passenger planes that 
will revolutionize aviation 


By JIM SCHEFTER 
Illustrations by Russell von Sauers 


| weeping through the sky over 
© Love Field in Dallas, Texas, Star- 

ship 1 caught every eye in the 
crowd below as it Dutch-rolled through 
a precise demonstration of maneuver- 
ability. Its tandem wings and canted 
tipsails—tail-like winglets rising 
sharply from the main wing—gave the 
plane the look of a novel spacecraft. 


The GP-180 (below) has three lifting 
surfaces. Its nose-mounted forward 
wing provides extra lift while helping 
to trim the plane with flaps that move 
along with main wing flaps. Two 700-hp 
fanjet engines are pulled in close to the 
main wing's center line to eliminate 
drag-causing slipstream across the 
wing. A T-tail horizontal stabilizer and 
elevator provide added lift as well as 


Moments later it was gone, climb- 
ing north for a quick flight back to 
the suburban airport where Beech Air- 
craft Corp. shielded its incredible air- 
plane from close-up viewers. On the 
ground in Dallas, awestruck watchers 
at the National Business Aircraft 
Assn. annual gathering knew they 
had just seen the future of their 
industry. 

After nearly 40 years of more-of-the- 

Continued 


control. Starship 1 (right) has a long, 
finely tapered nose. A variable-geome- 
try forward wing moves forward and 
aft simultaneously with the main-wing 
flaps. The swept main wings flare into 
a delta shape then taper into a slim air- 
foil with tall tipsails. Rudders at their 
trailing edges give directional control. 
Twin 1,000-hp fanjets are mounted on 
the delta wing to reduce cabin noise. 


LENGTH — 46.5 FT 
MAIN WINGSPAN = 45.4 FT 
CANARD = 10.8 FT 

GROSS WEIGHT 

(WITH 7 PASSENGERS) = 9,800 LBS 
CEILING — 41,000 FT. 

RANGE = 2,400 MI. (WITH 4 PASSENGERS) 
MAX. SPEED = 430 MPH 
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The fantasy planes of yesterday are the executive transports of tomorrow. 


Inspired by the designs of Burt Rutan, companies such as Beech Aircraft 
and Gates Learjet have developed exotic-looking private planes. Canard 
wings, wing-tip winglets, and pusher props—features once flaunted only 
by radical high-performance, one-seater home-builts—are standard issue 
for the new multi-passenger business planes. And tomorrow's commer- 
cial jets may adopt many of these design elements. 


LENGTH - 45.4 FT. 
MAIN WINGSPAN = 54.6 FT. 

CANARD = 26.5 FT. 

WINGLETS = 7.7 FT. 

WEIGHT (WITH 8—10 PASSENGERS) = 12,500 LBS. 
CEILING = 41,000 FT. 

RANGE = 2,000 МІ. 

MAX. SPEED - 400 MPH 


same aircraft design, general aviation 
suddenly is breaking the mold and 
racing into that future with new planes 
that challenge traditional thinking. A 
key factor in the daring new move- 
ment is a single individual—Burt 
Rutan. 

His pioneering work in designing 
high-performance aircraft that use 
canards and pusher engines has been 
the subject of several PS articles 
[PS, Nov. ’78, Aug. '81, May '82]. Now 
the influence of his aerodynamic ex- 
pertise and the designs he perfected 
is spreading. 

Four companies—Beech Aircraft, 
Avtek, OMAC, and Gates Learjet—are 
in the forefront of the trend. Each has 
developed a high-technology aircraft 
that promises to mate docile, one-pilot 
handling with high cruise speed, long 
range, and low fuel consumption. The 
planes share unusual design elements: 

е Turbine engines and propellers 
mounted at the rear. 

e Wings behind the cabin. 

€ Canards, or forward wings, with 
movable surfaces to control pitch. 

Other general-aviation aircraft 
manufacturers are not far behind. 
Both Cessna and Piper are working 
on still-secret ships that fall into the 
advanced category. Meanwhile, look- 
ing toward the next decade, NASA is 
designing a four-engine jet transport 
with many of the same features. 


The Rutan revolution 


"Burt Rutan has forced people to 
look at canards as an acceptable de- 
sign," said Dennis Riddle, who heads 
the NASA project at Ames Research 
Center in Mountain View, Calif. *Ca- 
nards had gotten a bad name because 
of potential stability problems. But 
now we've learned more about their 
aerodynamics.” 

In fact it was to Rutan that Beech 
turned for help in designing its Star- 
ship 1. "We wanted the guru of canards 
on our team,” said Beech president 
Linden Blue. (Rutan is under a gag 
restriction from Beech. Only Blue 
would discuss Starship 1.) 

The craft makes extensive use of 
composites in the airframe and skin, 
another technology in which Rutan 
excels. His company, Scaled Compos- 
ites, Inc., in Mojave, Calif., built the 
85-percent-scale prototype that Beech 
is using for initial flight testing. 

With the Rutan-built prototype, 
Beech has a flying wind-tunnel model 
that gives it actual flight-condition 
data and shortens the development 
cycle. The aircraft had more than 170 
hours of flight time by late January. 

Beech put nearly five years into 
Starship 1 research and development 
before unveiling the aircraft in Dallas. 
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From the beginning Beech set its 
sights high. “We wanted cabin ameni- 
ties, more speed and performance, and 
the engine aft for noise reduction,” 
Blue said. “All that drove us in the 
direction of canard aircraft. 

“But the FAA doesn't have the word 
‘canard’ in its nomenclature,” Blue 
noted. “ ‘Forward wing’ is more de- 
scriptive. It’s a lifting surface, with 
great aerodynamic subtlety.” 

After intensive computer-aided de- 
sign and analysis, Beech decided to 
go with variable geometry—a movable 
wing—in the canard (see diagram). 

“The advantage to variable geome- 
try is that it counteracts the strong 
pitching moment when you put a flap 
out on the rear wing,” Blue said. “And 
the forward wing is a much more ele- 
gant way to provide lift.” 

The wing-tip tipsails also display 
the Rutan influence. They look much 
like those on Rutan's VariEze [PS, Nov. 
"18], a one-passenger home-built. The 
tipsails serve two functions. They in- 
crease the effective wingspan while 
giving the stability normally provided 
by the vertical tail they replace. Rud- 
ders at their trailing edges give direc- 
tional control. 


In flight, the tipsails act like the sail 
on a boat moving into the wind. Cut- 
ting through the wing-tip vortex, they 
produce a forward-directed force vec- 
tor that helps reduce drag. 

Starship l's unique design should 
make it a good short-field aircraft and 
give it excellent handling characteris- 
tics in both slow flight and high-speed 
cruise, Blue said. 

The unique configuration also gives 
near-jet performance and great fuel 
economy to a propeller-driven air- 
plane. Fuel consumption will be about 
seven miles per gallon, according to 
Blue, less than half of a typical busi- 
ness jet's. 

Starship certification and deliver- 
ies are planned for late 1985. Its price 
will be more than $2.7 million. 


Composite contender 


The revolutionary Beechcraft will 
have competition in the corporate 
market. The Avtek Corp. of Camarillo, 
Calif., expects to roll out and begin 
test flights of its all-composite Avtek 
400 in early summer. The company 
has its own share of aviation pioneers. 

Among them is Dr. Leo Windecker, 
Avtek's vice-president for research. A 


LENGTH = 34 FT. 
MAIN WINGSPAN = 34 FT. 
CANARD= 18 FT. 


GROSS WEIGHT (WITH 6—9 PASSENGERS)=5,500 LBS. 


CEILING = 37,000 FT. 
RANGE = 2,600 МІ. 
MAX. SPEED=425 MPH 


Jet aircraft of the 1990s may have for- 
ward wings and upswept winglets as 
does NASA’s research Sky Warrior (top 
left). Four jet engines blow exhaust 
across the upper surface of the rear 
wing to provide more lift. Avtec’s slope- 
nosed pusher aircraft (left) has a steeply 
raked horizontal stabilizer, upswept 
winglets, and a stubby forward wing 
set above and behind the flight deck. 


former Du Pont researcher, Windecker 
developed the Windecker Eagle, the 
only all-composite airplane ever to re- 
ceive an FAA airworthiness certificate 
[PS, Jan. '71]. 

Bill Taylor, a test pilot whose first- 
flight credits include the Eagle and 
OMAC-1 [PS, Dec. '83], sketched out 
the Avtec 400's configuration in the 
early 1970s. Al Mooney, another Avtec 
partner, refined the design. He made 
his name with the Mooney Mark-20, 
a high-performance, single-engine 
craft that's still a favorite of pilots. 
Paul MacCready, developer of the Gos- 
samer human-powered aircraft [PS, 
Dec. ”78], is the company consultant 
on lightweight materials. Finally, 
Avtek's president is Robert Adickes, 
a retired 747 captain and a financial 
wizard who helped Bill Lear with 
early work on the Learjet. 

The plane designed by this elite 
team is as unique in construction as 
it is in configuration (see diagrams). 
There is no metal in its airframe or 
skin; even the propellers are compos- 
ites. "Our airplane is a composite of 
composites," Adickes said. ^We use all 
of the fibers.” 

Graphite composites are used in the 


SPECIFICATIONS 
NOT DETERMINED 


It has two 750-hp turbine fanjets. The 
skin—a thin Nomex honeycomb sand- 
wiched between a blended Kevlar 
exterior—is stronger than steel. No 
interior ribs or other support struc- 
tures are needed. With such lightweight 
construction, the engines can produce 
6,000 Ibs. of thrust. This lets the Avtec 
400 take off in just 1,250 ft. and climb 
at 5,400 ft. per minute. 


400's structure where extra stiffness 
is needed. Kevlar and Nomex, the 
primary composites used, are high- 
strength polymers. Kevlar has nota- 
ble advantages for aircraft construc- 
tion, Windecker said. It has six times 
the strength of graphite-epoxy com- 
posites but is only half as stiff. Nomex 
provides the stiffness needed in body 
and wings but is feather-light com- 
pared with materials such as graphite. 

“With these new materials," Win- 
decker said, ^we can design a struc- 
ture and determine the stiffness, shear 
strength, and other properties needed, 
then blend the composites to get a ma- 
terial that meets the specifications." 
That's just the opposite of long-estab- 
lished procedure, in which engineers 
must design airframe components to 
match the properties of materials. 

The major benefit is a sharp reduc- 
tion in weight. To demonstrate, Adickes 
handed me an aileron and then a flap 
being readied for the flight-test aircraft. 
I held them easily in one hand. With 
conventional aircraft parts, this would 
be a two-handed chore. 

Windecker had calculated that the 
Avtek 400, from the cockpit to the 
back of the plane (excluding wings), 


would weigh just 290 pounds—less 
than half the weight of a conventional 
fuselage. When the components were 
ready, Adickes weighed them. 

“I finally caught Doc in a mistake,” 
Adickes said with a laugh. “It weighed 
288 pounds. He owes me two pounds." 

Another benefit of composite con- 
struction is drag reduction and aerody- 
namic smoothness. Like the Windecker 
Eagle, the 400 will have no rivets and 
no seams to disrupt airflow. The skin 
also will withstand weathering. At a 
nearby airport Windecker showed me 
his Eagle. At age 14 the plane is 
smooth and shiny. 

Windecker expects the final aircraft 
to weigh just 3,100 pounds empty and 
have a gross weight of 5,500 pounds. 
That will make it the lightest six-to- 
nine-passenger aircraft in the world. 
(See weights of competitive planes in 
tables with illustrations.) 

“The 400 will be a thrifty, comfort- 
able, long-range aircraft," Adickes 
said. He expects the plane to average 
about 13.3 miles per gallon of gas 
—one-quarter the consumption of a 
standard business jet. 

To get initial data, Avtek built and 
successfully flew several five-foot- 
wingspan, radio-controlled versions of 
the 400. These “wind-tunnel-in-the- 
sky" models performed as the design- 
ers had hoped, Adickes said. 

Adickes and Windecker expect their 
craft to receive FAA certification in 
mid-1985. “Doc is the only person ever 
to get a composite plane certified," 
Adickes said, “and almost nothing has 
changed since the Eagle. If anything, 
the regulations are now better defined, 
and this process will be easier.” 

The Avtek 400 will sell for about 
$1.5 million, and the company has al- 
ready taken five-percent deposits for 
the first 100 planes. 


Variations on a theme 


Also continuing toward 1985 deliv- 
ery is the OMAC-1 [PS, Dec. '83], a 
single-engine pusher with winglets 
and a forward wing. To control any 
downward pitch moment, the OMAC 
design has the elevator and trim tabs 
on the canard. 

OMAC:-1 is only slightly larger than 
the Avtek 400 and will carry six peo- 
ple transcontinental distances at 230 
mph. This makes it the slowest of the 
new designs, but at about $600,000 
its also the least expensive. 

The new aircraft that's furthest from 
production is the GP-180, the Gates 
Learjet-Piaggio twin-engine pusher, 
scheduled for first delivery in late 
1986. The GP-180's base price will be 
about $2.7 million. 

The craft was designed by the Ital- 

[Continued on page 143] 
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Electronic magic: 


new color for 


old b&w movies 


Pink cheeks for Laurel and Hardy? Blond hair for Constance 
Bennett? Old black-and-white movies may never be the same since 
a Canadian inventor developed a computerized coloring process. 


By EVERETT H. ORTNER 


reat stories, great photography, 
G great stars—they' re all there 

in those wonderful old black- 
and-white movies. So why have so 
many of them never been shown on 
TV? No color. Color amounts to only 
five percent of the graphic informa- 
tion content of a movie, yet without 
it a movie is dead in the marketplace. 
That's why Wilson Markle's company, 
Vidcolor Image, Inc., in Toronto, is 
busy adding color to such antique 
films as Topper and Mutiny on the 
Bounty—along with the old Laurel 
and Hardy two-reelers. Markle, who 
invented the electronic process, calls 
it “colorization.” 

Shooting in black and white, either 
because color technology did not yet 
exist or because of budget limitations, 
the original film makers were con- 
cerned primarily with tone and con- 
trast in the photography. That leaves 
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the color decisions to Markle's art 
director: actors' hair color, for example, 
and makeup, and color schemes for 
wardrobes and sets. 

Markle starts with a fine-grain copy 
of the original film, which he trans- 
fers to one-inch broadcast tape. "That's 
our master," he says. That in turn is 
transferred to 34-inch tape, the work- 
ing copy, which is "referenced" with 
time-code numbers *so we can always 
precisely refer back to the original." 

Now the film is broken down into 
scenes, and a technician working with 
a computer electronically colors the 
first frame of each scene. The colorizer 
palette provides 4,096 increments of 
color. The black-and-white images pro- 
vide shape and texture. 

A video frame is made up of min- 
ute digitized picture elements called 
pixels— 1,024 horizontal and 512 ver- 
tical, a total of about 525,000 pixels. 
Each pixel has a blackness-whiteness 
value, called luminance. 

In the editing room (photo above) 


the computer examines the movie, 
comparing each frame with the one 
that preceded it. If there is no change 
in the luminance pattern of the pixels, 
the computer colors a frame identi- 
cally with the preceding one. If a pixel 
is different from its corresponding 
pixel in the preceding frame, indicat- 
ing movement, the computer must de- 
cide what to do. It may, if all the pixels 
surrounding the different pixel are of 
the same hue, assign that hue to 1t. 
Or it may try to find matching lumi- 
nance values àn the preceding frame 
and give their hue assignments to the 
pixel. Or it may tell the operator: “You 
handle it." 

"The difference between successive 
frames is typically a maximum of five 
percent,” Markle explains. “So 95 per- 
cent of the second frame is already 
colored—because it's unchanged." 

When it's all done, says Markle, a 
former NASA engineer, the result is 
totally convincing: "Topper looks as 
though it was shot in color.” 


Laurel and Hardy movies are getting new color. Stan 
Laurel really did have blue eyes and red hair. He also 
wore green makeup to improve contrast with b&w film. 


Old-time film stars Constance Bennett 
and Cary Grant were photographed in 
LA black and white (above) for Topper. A 
colorized version of the movie (right) will 
appear on TV. Close-up photos below of 
monitor screen show how b&w picture 
elements are given individual color val- 
ues through electronic painting. 


PS exclusive: 


rst look at Detroit’ 


What's coming from U.S. auto makers for 1985 and later? PS Detroit editor and super-spy 
Jim Dunne has the answers—and the photos. À sampling: more mini-vans, smaller sporty 
coupes, more K-car derivatives, and—finally—a replacement for the Volkswagen Rabbit. 
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By JIM DUNNE 


full serving of models aimed at 

buyers who want improved fuel 
economy as well as those who want 
more of the old-time pizazz in looks 
and performance. 

Engineering changes are not revolu- 
tionary. For the most part, engine and 
transmission combinations will be car- 
ried over. But refinements in gearing 
and fuel induction will improve both 
economy and performance. Here are 
some highlights: 

e Tighter outside dimensions are 
standout features of General Motors’ 
new N-cars (also known as GM20): 
Oldsmobile Calais, Pontiac Grand Am, 
and Buick Somerset Regal. 

ө Chrysler will offer a mid-size- 
sedan lineup of H-models with Chrysler 
and Dodge nameplates. 

€ Chevrolet has the compact Astro 
M-van ready for fall introduction; later, 
Ford will counter with its Aerostar 
van of similar size. 

e Mercury went to Europe and 
brought back the Merkur XR4Ti. 

€ American Motors has a new Jeep 
XJ pickup truck. 

® Volkswagen will have the first re- 
designed Rabbit in nine years. 

GM’s Calais, Grand Am, and Som- 


F or 1985 Detroit is ladling up a 


PEt | і P ! 
GM's sporty coupes: Buick Somerset Regal (opposite page, 
bottom), Pontiac Grand Am (above left), and Oldsmobile 


Rabbit replacement: It's called the | 


in Europe, but VW of America hasn't 
decided on a U.S. nameplate yet. The 


erset Regal are completely new models, 
not refinements of past offerings. But 
they use many of the complicated front- 
drive power trains of existing models. 
Originally planned as replacements 
for the Cutlass Supreme, Grand Prix, 
and Regal, these small front-wheel- 
drive coupes will sell alongside the 
older brands in GM dealerships. 
Dissect the Calais, and you have a 
description of the complete line. Pon- 
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Calais (above right) are close to subcompact in size. Stan- 
dard power plant is a four-cylinder; a V6 is available. 


new model will lave a three-in.-longer 


wheelbase and be six in. longer and 
two in. wider for more room inside. 


tiac’s 2.5-liter (153-cu.-in.) four-cylinder 
engine is standard; the three-liter 
(183-cu.-in.) Buick V6 is available as 
an option. With a wheelbase of 103.4 
inches and an overall length of just ' 
over 178 inches, the cars border on 
being subcompacts. (Compare these di- 
mensions with the 108.1-inch wheel- 
base and 201.9-inch length of Grand 
Prix.) Fuel economy should be in the 

Continued 
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More mini-vans: Ford and Chevy get 
in on Chrysler’s act. Chevy’s Astro 
(below) debuts in the fall; Ford’s Aero- 
star (right) is set for introduction in 
early 1985. PS showed an Aerostar 


“concept” van in the April issue; this Е 


photo shows a preproduction vehicle. 


If Merkur — like a ТЫЧ ӨН iania, | 
it should. Built by Ford of Germany 
and sold under the Sierra nameplate 


high-20-mpg range with automatic 
transmission and should push 30 mpg 
with a manual. 

As a money-saving step the N-cars’ 
rear axle is a solid-bar type, not inde- 
pendent as buyers might expect in a 
sporty coupe of this type. 

Corvette will have a five-liter (305- 
cu.-in.) V8 engine, replacing the 5.7- 
liter (350-cu.-in.) V8. The smaller 
engine is a fuel-injection version of the 
305 V8 that has been a Chevy work- 
horse for more than a decade. Look 
for performance to remain at today’s 
excellent levels and fuel economy to 
improve thanks to weight savings. 

Chrysler’s seemingly endless K-car 
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in n Europe, Morcusy will sell the sporty 
coupe in the U.S. as the Merkur XR4Ti, 
reportedly at a premium price. 


variations continue in 1985 with the 
introduction of two new sedans sport- 
ing Chrysler and Dodge nameplates. 
Code named H-models, the new cars 
will use Chrysler's 2.2-liter (134- 
cu.-in.) four-cylinder engine and 
front-drive transmission. Aimed at the 
mid-size-sedan buyer and featuring 
aerodynamic styling that is a welcome 
relief from the K-cars' three-box lay- 
out, the new lines will have hatchback 
bodies instead of traditional trunks. 

Jealousy reigns supreme at Chevy 
and Ford, where officials talk about 
the mini-vans they will have in 1985 
while Chrysler corners a big part of 
that market right now. The competi- 


tion is so strong for the mini-van buyer 
—who now has a choice of three im- 
ports as well as the Chrysler-built 
model [PS car test, May]—that Chevy 
and Ford took the unprecedented step 
of releasing details about their vans 
a year early. The obvious strategy is 
to distract buyers long enough to get 
the Chevrolet and Ford vans into the 
showrooms. 

Both of the new vans will be con- 
ventional in engineering, with front 
engines and rear-wheel drive. But 
four-cylinder engines and optional V6s 
will make these new models much 
more fuel stingy than today's full-size 
vans. Look for city fuel economy in 
the 20-plus-mpg range. It's interest- 
ing to note that the new vans will pull 
a heavy trailer load: up to 5,000 pounds. 

Ford will also make minor changes 
in the Thunderbird and Cougar and 
revise the front-end styling of the 
Escort at a 198512 unveiling. Thun- 
derbird and Cougar will get “bolder- 
looking" grilles, and Escort will have 
a "stronger" front-end appearance that 
includes aero headlights. 

Mercury's ace for 1985 is Merkur, a 
German import sold as the Sierra in 
Europe. Available only as a two-door, 
it will be priced above the Cougar. The 
full name is a mouthful: Merkur XRATi. 


Pickup Jeep 


Two big projects are under way at 
American Motors, but only one, a 
pickup version of the Jeep XJ, will be 
ready for 1985. It is, to put it simply, 
a Jeep Cherokee with the body chopped 
off from the door posts rearward. A 
pickup box and tailgate complete the 
transformation. | 

The other project at AMC is an 
Americanized version of the Renault 
R25, a mid-size sedan that will com- 
pete with GM's A-cars and Ford's 
Tempo and Topaz. Recently introduced 
in Europe, the R25 has front-wheel 
drive, a four-cylinder engine, and room 
for five passengers. 

Volkswagen's replacement for the 
Rabbit is a "totally different car, though 
it looks similar," according to one VW 
of America executive. “Everything is 
new," he adds. The exterior shape is 
basically quite similar to that of the 
present Rabbit, but body surfaces are 
highly aerodynamic. The new car has 
a drag coefficient of 0.34 compared 
with the Rabbit's 0.42. Aerodynamic 
improvements include flush vent win- 
dows and urethane bumpers that blend 
in with the body surfaces. These fea- 
tures, plus different transmission gear- 
ing and more power, improve fuel econ- 
omy and boost performance. Two- and 
four-door models will be built at 
VW's assembly plant in Westmoreland 
County, Pa. a5) 
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How will we send spacecraft to planets so distant that chemical rockets can't get them 
there fast enough and solar panels can't provide power? Teams from Los Alamos and the 
Jet Propulsion Laboratory propose that heat from a nuclear reactor be converted to elec- 
tricity to power an engine that spews out mercury ions to move the ship. 


By GARY L. BENNETT 
Illustration by Walter Hortens 


ness of space, having left the sun behind forever, its 

once-large orb now shrunk to the size of a bright but 
unresolved star. The spacecraft is an ungainly structure, 
looking more like a child's attempt at building a barbell 
with an Erector set than a scientific mission to Neptune. 
At one end of the central boom, or astromast, is the payload, 
dominated by a dish-shape antenna. At the other is a large 
cone capped by a compact cylinder. 

Together the cylinder and cone make up almost one-third 
of the spacecraft's more-than-28-meter [92-foot] length. Pe- 
riodically they glow at the extreme-red end of the spectrum. 
Between the cone and the astromast is a panel of 16 
cylinders, each 30 centimeters [11.8 inches] in diameter. 
Whenever the cone and its cylinder warm up, these cylin- 
ders give off a blue light. 

Cold, giant Neptune, whose mean distance from the sun 
is more than 2.79 billion miles, may hold the key to re- 
solving fundamental questions about the early formation 
of the sun's planets. Among the gas giants it was Nep- 
tune and Uranus, not Jupiter and Saturn, that exhibited 
the initial accumulation of the rocky, icy material of the 
early solar system. 

But before cosmologists and astrophysicists can send 
their detective gear to Neptune to probe for answers, the 
scientists and engineers who design the craft must an- 
swer more-immediate questions: How do you propel a 
spacecraft to a planet so distant that, if conventional tech- 
nology were used, the trip could take more than 20 years? 
And what will be the source of power in this region of 
space where the sun's intensity is only one-nine-hundredth 
of what it is on Earth? 

Researchers at the Jet Propulsion Laboratory in Pasa- 
dena, Calif., with the help of others at the Los Alamos 
National Laboratory in New Mexico, have already come 
up with some likely answers. In a study sponsored by the 


T he outer-planetary voyager dashes across the black- 


Dr. Bennett, a physicist, is director of safety and nuclear 
operations in the Department of Energy’s Office of Special 
Nuclear Projects. This article reflects his own evaluation 
and not necessarily that of the DOE. He has written a 
novel, The Star Sailors (St. Martin's Press, 1980). 


National Aeronautics and Space Administration and the 
Department of Energy, they propose that: (1) propulsion 
for a Neptune mission would come from those glowing 
blue cylinders—electrically powered mercury-ion engines 
that would push the craft to Neptune after a launch from 
the space shuttle; and (2) the power for the engines and 
the payload would come from a small nuclear reactor— 
the glowing red cylinder of the outer-planetary voyager. 
Such a mission could begin in the 1990s. 


The ion engines 


Ion engines exist now as experimental models. Powered 
by electricity, they work much like the particle accelera- 
tors physicists use to study atoms and their nuclei. The 
blue glow the engines emit comes from mercury atoms 
that have been ionized inside the thrusters then electri- 
cally accelerated out—to impart a minute force or thrust 
to the spacecraft (see caption). 

Work on these electric thrusters began in the early 
1960s. At the NASA Lewis Research Center in Cleveland, 
research scientist Harold R. Kaufman invented what may 
be the best ion-engine concept, called an electrostatic 
electron-bombardment thruster. In the JPL proposal, 16 
ion engines based on Kaufman's design would be on the 
spacecraft for a mission to Neptune. They would be 
mounted in a four-by-four array on a panel next to the 
cone (where thermal energy from the nuclear reactor is 
converted to electricity; more on that later). Only 13 ion 
thrusters would be required for the mission’s 50,000 hours 
of operation; the three extras would provide redundancy. 
More than 10,000 kilograms (22,000 pounds) of mercury 
propellant would be carried on the craft. 

The longer the ion thrusters operate, the greater the 
spacecraft's velocity. Still, it is nearly 12 years after launch 
before the craft approaches Neptune. The planet’s internal 
features remain hidden by the bluish-green atmosphere, 
made up mostly of hydrogen, helium, and methane. Nep- 
tune, nearly 17 times as massive as Earth, has an effective 
temperature of about 57 K [ — 357 degrees F/— truly a frozen, 
inhospitable place. Nevertheless somewhere within the 
planet is a source of heat, for it remains at about the same 
temperature as Uranus even though Neptune is one-and-a- 
half times farther from the sun. 

Why not use chemical rockets for a ballistic flight to 
Neptune as we've done on planetary missions to date? It 

Continued 
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could be done; indeed Voyager 2 1s headed for Uranus right 
now and should reach Neptune in 1989—12 years after 
launch. But it generally would take much longer than 
that for such a spacecraft to reach Neptune. Voyager 2, it 
turns out, is the right mission at the right time: At each 
stage in its journey it is using the gravity of one planet to 
boost it, slingshot-style, to the next. This is possible only 
because of a fortuitous—and rare—alignment of Jupiter, 
Saturn, Uranus, and Neptune. Without that alignment, 
using only a Jupiter swingby, a spacecraft for an orbital 
mission that was propelled by chemical rockets would take 
more than 20 years to reach Neptune, former NASA asso- 
ciate administrator J. L. Kerrebrock noted in a 1983 report. 

Ion thrusters are preferred over chemical rockets for a 
Neptune mission because they can move larger payloads 
faster to distant destinations. That's because they use their 
propellant more efficiently, getting more thrust per pound 
of propellant. You can see the magnitude of the advan- 
tage by comparing the specific impulses of the two. Specific 
impulse is defined as the amount of propulsive force ob- 
tained per pound of propellant consumed per second. The 
unit of measurement is pound-seconds/pound (usually writ- 
ten as seconds). The best chemical rockets produce be- 
tween 400 and 500 seconds of specific impulse. With current 
technology mercury-ion thrusters achieve about 3,000 
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seconds; the JPL team assumes 5,300 seconds will be pos- 
sible by the time the mission is launched. 

Though it has high specific impulse, the ion engine has 
low thrust. The three main engines of the space shuttle, 
for example, have a specific impulse of 456 seconds with a 
combined thrust of 6.3 million newtons (1.4 million 
pounds). (One newton of force will accelerate one kilo- 
gram of mass through a velocity change of one meter per 
second every second.) By contrast, each of the mercury- 
ion engines for the Neptune ship would produce only 0.57 
newton (0.13 pound) of thrust. Even if all 16 were operat- 
ing, they could not lift the spacecraft off the earth (the 
space shuttle will do that). 

Because of the low thrust, it takes a long time for an 
ion engine to gain an advantage over chemical rockets. 
But on a mission to reach a planet as distant as Neptune 
the advantage would be great: Though present-day chemi- 
cal rockets take off with a mighty flurry of fire and smoke, 
they soon consume all of their propellant because of their 
relatively low specific impulse. With that same amount of 
propellant an ion engine can operate for thousands of 
hours—a sort of interplanetary version of the race be- 
tween the tortoise and the hare, with one critical difference: 
Unlike the tortoise, an ion engine accelerates all the while. 
The result is a higher final velocity. 


| -a 
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For the Neptune mission the ion engines would have to 
operate steadily for about 427 days to escape from Earth 
and go for more than three years to accelerate the ship to 
Neptune. The total mission would last 13 to 14 years, but 
for much of the time the engines would be off. 

About 150 Earth days before the spacecraft reaches its 
closest approach to Neptune, an atmospheric probe sepa- 
rates from the payload section and heads for Neptune, con- 
tinuing the trajectory of the mother ship. 

The remainder of the spacecraft—the orbiter—continues 
its solitary journey for several days as if nothing had 
changed. Then the giant cone increases in temperature to 
800 K [980 degrees F], and soon the ion engines are again 
glowing blue. Slowly, over a period of 11% days, the orbiter 
changes its speed and direction and races toward Triton, 
Neptune’s largest satellite. 


The problem of power 


Earth-orbiting satellites and planetary missions to date 
generally have used photovoltaic cells or batteries to power 
their payloads. But at Neptune, not enough solar energy 
is available to power even the payload, let alone the pay- 
load and the ion engines. The JPL proposal calls for 100 
kilowatts; at Neptune, with near-term technology, it would 
take a solar panel that’s 10 times the length of a football 


Nuclear reactor and radiator/power 
converters are 29.9 ft. long and 14.8 ft. 
in diameter at the widest part of the 
cone (limited by the shuttle's bay). Re- 
actor core contains molybdenum-alloy 
heat pipes surrounded by fins inter- 
leaved with tiny tiles of uranium diox- 
ide. Heat produced by the fission of 
uranium-235 is transferred to radiator/ 
converters by heat pipes. 

Thermoelectric converters turn heat 
into electricity through a phenomenon 
called the Seebeck effect: When two 
junctions of two different metals are 
at different temperatures, a voltage is 
established and electrons flow. For the 
Neptune craft, silicon-germanium semi- 
conductors are used instead of two 
metals. One side of these converters is 
exposed to heat from the heat pipes 
and the other to the radiator panel (a 
carbon-carbon composite), which keeps 
that side at a lower temperature. To 
produce the Seebeck effect in semicon- 
ductor materials, P and N legs are 
doped—the P legs to have a deficiency 
of electrons (called holes) and the N 
legs to have an excess of electrons. 
Thus the legs are analogous to the posi- 
tive and negative terminals of a battery. 
Doped in this fashion and with the two 
sides at different temperatures, a volt- 
age is established, and electrons flow 
from the hot side to the cold side of 
the converters. There current straps si- 
phon off electrons, and the excess heat 
is radiated to space. Current straps join 
converters so that one failed converter 
won't open the whole circuit. Current 
is delivered to the payload and to mer- 
cury-ion engines. 

Within each engine an electric field 
accelerates electrons, which bombard 
the mercury propellant, stripping off 
electrons and leaving positive mercury 
ions. A potential difference accelerates 
them out of the engine, propelling the 
ship in the opposite direction. 


field on each side to provide that much power. Chemical 
batteries capable of providing the energy would weigh sev- 
eral thousand times the 20,000 kilograms (44,000 pounds) 
of the entire projected craft—and they might not last to 
the end of the mission. 

The most—perhaps the only—practical power source for 
a Neptune mission (and even more distant space voyages) 
is nuclear power. Though used less commonly than solar 
cells, nuclear power is well proven for running the instru- 
ments on spacecraft. The Pioneer and Voyager flybys of 
Jupiter and Saturn, the Viking landings on Mars, and 
the Apollo lunar scientific packages have used nuclear 
power sources. But these were small power sources called 
radioisotope thermoelectric generators, or RTGs. They 
generate heat from the natural radioactive decay of plu- 
tonium-238. The heat is converted to electricity by tak- 
ing advantage of a natural phenomenon called the Seebeck 
effect (more on that later). 

But RTGs capable of providing 100 kilowatts of power 
for a Neptune mission would be impractically large—and 
costly. Thus researchers at Los Alamos began design work 
in 1979 on a nuclear reactor for the mission. A reactor 
generates heat through nuclear fission—a controlled chain 
reaction—as in a nuclear power plant. A reactor can pro- 

Continued 
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vide much more power in a smaller volume than can an 
RTG. The reactor proposed by Los Alamos would gener- 
ate heat through the fission of uranium-235 supplied in the 
form of uranium dioxide. The uranium dioxide would be 
shaped into tiny tile-shape wafers—29,000 of them—gen- 
erating a total thermal power of 1,600 kilowatts, which 
is equivalent to the power of more than 50 home fur- 
naces, in the space occupied by seven one-gallon paint cans. 

If the Los Alamos reactor design is flown, it will not be 
the first reactor in space. The Soviet Union reportedly 
has flown at least 19, but none has been used for inter- 
planetary exploration. In April 1965 the U.S. launched 
its first space reactor, a small experimental unit called 
SNAP-10A. Should the Los Alamos reactor design not be 
selected for the Neptune mission, planners could consider 
the technologies developed in the SNAP (Systems for Nu- 
clear Auxiliary Power) program. (The RTG technology was 
also developed in the SNAP program.) 


Heat conversion 


Another problem faced by the reactor-design team at 
Los Alamos was how to convert heat from the reactor to 
electricity for the ion engines and the rest of the spacecraft. 
Reactor power systems on Earth use pumps and turbine/ 
alternator systems. But these need maintenance, and their 
moving parts wear out. The Los Alamos researchers opted 
for a conversion system with no moving parts. 

For this, they borrowed from RTG technology and went 
back to a basic principle of thermoelectricity discovered 
in 1826 by the German physicist Thomas Johann Seebeck. 
Seebeck observed that a voltage could be produced from a 
temperature difference in the two junctions of two dissim- 
ilar-metal strips whose ends had been joined to form a 
circuit. We now know that the Seebeck effect results from 
the diffusion of electrons across the junctions of the two 
metals. Since Seebeck’s time, researchers have shown that 
semiconductor materials (a mixture of silicon and ger- 
manium, for example) “doped” by the addition of impuri- 
ties (such as boron or phosphorus) make more-efficient 
power converters than metals. 

Using the Seebeck effect, the Los Alamos researchers 
propose to produce electricity on the Neptune mission by 
heating one side of the silicon-germanium converters 
(preferably to more than 1,000 degrees C [1,832 degrees 
F]) with heat from the nuclear reactor while keeping the 
other side relatively cool (less than 567 degrees C [1,053 
degrees F]). Power then could be tapped as needed. 

It would take about 220,000 of these small silicon- 
germanium converters to produce the desired power. They 
must be sufficiently separated to accommodate their physi- 
cal dimensions and to allow for radiation of the unused 
heat to space. This leads to the cone shape behind the 
reactor and explains why the cone would be warm (and 
glow red) when the reactor is operating. 

Almost five months after the orbiter and probe separate, 
the orbiter whips past Neptune, sailing about 98,000 kilo- 
meters [61,000 miles] above the clouds of frozen argon 
crystals. At about the same time the probe plunges toward 
these crystalline clouds at a velocity of about 24 kilometers 
per second [54,000 mph]. It drops like a fireball into the 
frigid atmosphere, where it is slowed by parachute to take 
samples and measurements. 

The probe begins beaming its readings to the orbiter for 
retransmission to Earth. A little more than four hours later 
these pulses reach Earth, giving the human race data from 
its first direct sampling of Neptune’s atmosphere. By then 
the probe is finished, its electronic life crushed: It has pene- 
trated to the water-cloud layer where the atmospheric pres- 
sure is 100 times that of Earth. 

One more key problem faced the nuclear-reactor design 
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team: how to transfer up to 1,600 kilowatts of heat from 
the reactor to all of the silicon-germanium converters 
—again without moving parts. In the Los Alamos concept 
this would be done with 120 heat pipes, each eight me- 
ters (26 feet) long and 1.59 centimeters (0.63 inch) in 
diameter. 

The heat pipe, developed by George Grover at Los Ala- 
mos in 1963, is an extremely efficient device for transfer- 
ring heat—about 10,000 times better than silver, the best 
metal conductor [PS, June '74]. In the Los Alamos design, 
heat from the reactor would be absorbed by liquid lith- 
ium inside each heat pipe, vaporizing the lithium. The 
hot lithium vapor would flow to the cooler end of the heat 
pipe (within the cone structure), where it would cool and 
condense, transferring its latent heat to the nearby silicon- 
germanium converters. The lithium would flow by capil- 
lary action back to the reactor end of the heat pipe to 
repeat the process. Each heat pipe would be capable of 
transferring 15 kilowatts at a temperature of about 1,500 
K (2,240 degrees F). 

Though the probe is finished, the orbiter continues around 
Neptune, passing within 1,000 kilometers [620 miles] of 
Triton. The gravitational force exerted by this giant among 
satellites has captured the orbiter in a highly elongated 
orbit around Neptune. From the vicinity of Triton, Nep- 
tune looms as a cyan-blue sphere 16 times the diameter of 
Earth's moon as seen from Earth. 

When the spacecraft reaches the apoapsis—or farthest 
point from Neptune—of its orbit, the nuclear reactor and 
cone warm up and the ion engines emit their bluish glow, 
raising the periapsis—or closest point to Neptune—of the 
crafts orbit by about 147,000 kilometers [91,000 miles]. 
This allows the orbiter to make a series of passes by Triton, 
perhaps to determine what catastrophe shoved the satellite 
into a rapidly decaying retrograde orbit that dooms it to 
destruction in less than 100 million years. (Some think the 
same catastrophe may have knocked Pluto out of Neptune's 
orbit to become a. planet in its own right.) 

The proposed Neptune spacecraft looks good on paper: 
A uranium-fueled reactor would produce heat, which would 
be carried by heat pipes to silicon-germanium converters. 
These would produce electricity to power the ion engines 
and the scientific experiments. But can it be done? 

The researchers at JPL and the reactor-design team at 
Los Alamos think it can, and space-reactor designs are 
being actively studied. Last year the Department of De- 
fense joined NASA and the DOE in sponsoring a joint 
space-reactor program, and private industry was invited 
to submit proposals. Early this January two such propos- 
als were accepted for further development: one from Gen- 
eral Electric, which embodies much of the technology 
developed to date, and another from General Atomic and 
Martin Marietta. 

With continuing support, in 10 to 20 years it should be 
possible to build space reactors capable of providing 
hundreds— perhaps even thousands—of megawatts of 
power. These reactors could power ion engines that would 
send our spacecraft to Neptune and the other outer planets; 
they could generate electricity to sustain permanent bases 
on the moon and Mars. The implications of this technol- 
ogy were summed up in a paper presented by David Buden, 
then the manager of the project at Los Alamos, and Jo- 
seph À. Angelo Jr. at the XXXII International Astronauti- 
cal Congress in 1981: “... the development of advanced 
space nuclear-power systems... is a critical technology step 
in the humanization of space," they told the audience. 
“Without space nuclear power... man rejects his ultimate 
role in the cosmic scheme of things. With the energy of 
the atomic nucleus humanity can continue on its journey 
to the stars!” 


The coming age of 


micromachines 


Tiny mechanisms—valves, 
accelerometers, pressure 
sensors—can be etched in 
batches on silicon wafers 
then sliced into separate 
chips. These devices, ideally 
sized for linkup with micro- 
electronic circuits, can moni- 
tor pollution, aid medical 
research, give robots a sense 
of touch, and more. 


By JEANNE McDERMOTT 
Drawings by Ed Lipinski 


FREMONT, CALIF. 


im Knutti, president and co- 
J founder of Transensory Devices, 
Inc., held up a gray silicon device 

no bigger than a teardrop. It had two 
tiny terraces—pressure-sensing dia- 
phragms—barely visible to the naked 
eye. I was looking at a miniscule 
"smart" pressure sensor, one of the in- 
credible new breed of micromachines. 
TDI’s sensor, І discovered, is made 
much like millions of other micro- 
| electronic chips |“Superchips,” PS, 
Continued 


Three-in. silicon wafer (above) is etched with key elements 
of a gas chromatographer, a device that identifies the com- 
ponents of a gas mixture. In a chromatograph, gases are 
forced through a column of material that absorbs and then 
releases each component. The time it takes a particular gas 
to pass through the column and reach a sensor identifies it. 
On the wafer, made by MTI, the etched snake-like chan- 
nels are sealed with a glass cover. Gases are admitted into 
or exhausted from these channels by solenoid-actuated 
valves and small squares etched through the wafer. Initially 
the gas sample is compressed into the thick wafer channel; 
then it’s released into both the narrower delay channel and 
a gas-separation channel outside the wafer. The separation 
channel, packed with porous polymer particles, is the 
U-shape metal tube on the right side of MTI's chromato- 
graphic module (right). Then, at different times, the sepa- 
rated gases and still-mixed (reference) gases from the delay 
channel are passed over a sensor that generates voltage 
peaks. An oscilloscope, pen plotter, or liquid-crystal panel 
can display a chromatographer's output as "spikes" for vari- 
ous gases or as numbers. Such miniaturization could lead 
to walkie-talkie-size instruments, says MTI. Its latest 
chromatographer is housed, with a microcomputer and five = amd 
wafer modules, in a 14-by-seven-by-20-in. case. | 
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April '83] in nearby Silicon Valley: 
Workers in gloves, smocks, caps, and 
booties that hood their jogging shoes 
process shiny, silicon-wafer discs, 
which are used to make microchips. 
They work behind glass windows in 
super-clean rooms, wary of dust motes 
big enough to muck up the works. 

But TDI’s production lines differ 
from those of most of its neighbors. 
Although the wafers that flow along 
them are layered with hundreds of 
familiar microscopic circuits—later 
sliced into individual chips—TDI also 
sculpts mechanical devices into the 
silicon at the same time that micro- 
circuits are produced. These exqui- 
sitely precise microscopic shapes work 
not in two but in three dimensions. 
“We call the other manufacturers 
flatlanders,” Knutti said. “We work in 
the hills.” 

This mechanical dimension to the 
Silicon Age evolved over the last two 
decades, along with miniaturized tran- 
sistors, integrated circuits, and the mi- 
croprocessor, or computer-on-a-chip. As 
electronic components became smaller, 
more streamlined, and less expensive 
to manufacture, the gulf widened be- 
tween microelectronics and the bulky, 
costly mechanical sensors that feed in- 
formation to microcircuits. As a result 
there has been a growing call for me- 
chanical devices that are precise, 
reliable, and tiny enough to join the 
microelectronics revolution. 


To the rescue 


Micromechanics is a hot new field 
that is answering that call. By adapt- 
ing technologies used for integrated- 
circuit manufacturing, engineers are 
building remarkable devices that 
range from simple stationary parts, 
using special properties of silicon, to 
complicated active sensors: 

e Intricate tubing and valves that 
can shrink bulky laboratory instru- 
ments to pocket-sized devices. 

è Tiny temperature sensors that 
can be injected into tumors and be 
used with hyperthermia (body-heat- 
ing) techniques to treat cancer. 

e Pumps and valves that could be 
implanted to deliver regular doses of 
drugs such as insulin to patients. 

€ Nozzles, used in computer print- 
ers, that spray ink drops so small that 
10 of them would fit in the period at 
the end of this sentence. 

€ Pressure sensors that can fit in- 
side a blood vessel or be wired into 
artificial "skin" to give robots a sense 
of touch. 

Micromechanics has been under de- 
velopment for the past 20 years. But 
only recently have engineers perfected 
the manufacturing expertise needed 
for commercial production. The micro- 
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machining techniques that create 
three-dimensional shapes have been 
refined to the point where they can 
be reliably repeated. 

These techniques rely on photoli- 


thography, which transfers dozens or 


hundreds of identical patterns from a 
master photomask to sensitized sili- 
con wafers. Strong acids and caustic 
liquids then etch away portions of the 
wafer. Finally, often after this se- 
quence is repeated, individual micro- 
mechanical devices—micromachine 
chips—can be sliced from the wafer. 

“With silicon micromechanics you 
can make very-high-precision struc- 
tures on a mass-produced scale,” ex- 
plains Kurt Petersen, vice-president 
for technology at TDI. This is most 
important now that cheap computing 
power has spurred the demand for low- 
cost miniature sensors. “We will see 
the most tremendous use of micro- 
mechanical devices in transducers 
—sensors that let you know what the 
real world is,” says Steve Terry, man- 
ager of electronics research and devel- 
opment at Microsensor Technology, 
Inc. (MTI). 

At first it seems odd to think of sili- 


[45 Silicon’s a terrific, 
very strong material. 
In fact, it’s a better 
material than some 


of the best steels JY 


con as a mechanical material. That’s 
because silicon is brittle. But it turns 
out that silicon is quite robust. Jim 
Angell, associate chairman of the De- 
partment of Electrical Engineering at 
Stanford University, is quick to cor- 
rect the common misperception: “Sili- 
con is a marvelous material. It is very 
strong. In fact, it is a better material 
than some of the best steels you can 
find. To be sure, it is brittle: If you go 
beyond its elastic limit, it breaks. Steel 
just stretches.” But silicon does not fa- 
tigue like steel. You can move it indef- 
initely within its range, and it won't 
give out. 

Two properties of silicon determine 
what types of sensors can be made. 
Silicon is piezoresistive—if you strain 
it, its resistance changes. Also, it 
physically moves in response to pres- 
sure. “If you can measure strain or 
displacement, you can make strain 
gauges, pressure sensors, friction 
sensors, torque sensors, and acceler- 
ometers. That’s about as far as micro- 
mechanical sensors can go,” says Terry. 

Among the early champions of the 


field of silicon micromechanics are 
Angell and Ken Wise, now the head 
of the Electron Physics Laboratory at 
the University of Michigan. And if any 
place can be called home to micro- 
mechanics, it is the Integrated Circuit 
Laboratory at Stanford. 

In the early 1970s researchers at 
NASAs Ames Research Center in 
nearby Sunnyvale, Calif., visited Stan- 
ford. They asked the Stanford group 
to design a tiny gas chromatographer 
(see photo), a device for separating, 
identifying, and analyzing gas-mix- 
ture components, that would be small 
enough to fly on the Viking lander to 
Mars. The plan was to use it to test 
for signs of life on the red planet. 
Angell gave the assignment to Terry, 
then a graduate student and later a 
founder of MTI. 

In a chromatographer, an inert car- 
rier gas such as helium sweeps the 
gas mixture to be analyzed through a 
column of material that separates the 
gaseous components. Terry started by 
shrinking the column. He etched a 
U-shape groove into an entire silicon 
wafer three inches across, winding it 
in a spiral so the column would be 
long enough to separate out the gases 
(with a liquid coating on its inner 
surface). He covered the trench with 
a glass backing, which effectively cre- 
ated a long, sealed tube. | 

Unfortunately he did not know how 
to make a valve small enough to de- 
liver the sample gas or a detector sen- 
sitive enough to register the change 
in thermal conductivity of the gas 
emerging from the column. He did not 
see the device go to Mars. 

With a grant from the National In- 
stitute for Occupational Safety and 
Health (NIOSH), however, Terry per- 
severed. NIOSH wanted a pocket-sized 
device that inspectors could carry to 
identify hazardous gases. Four years 
after he started Terry succeeded in 
integrating the column, valve, and de- 
tector into one wafer. The wafer fits 
inside an instrument that is eight 
inches by eight inches. Terry etched 
a valve, complete with a sealing ring, 
that stays open for five milliseconds 
and accepts 10 nanoliters (billionths 
of a liter) of gas. He also etched a well 
small enough to collect a sample gas, 
which is then detected by a thermal- 
conductivity sensor. 


Injected sensor 


Meanwhile, Angell and Phil Barth, 
a research associate at Stanford, are 
turning their attention to biomedicine. 
They are developing a temperature 
sensor that could be used in killing 
cancers with heat. Hyperthermia in- 
volves raising the temperature of parts 
of the body to 43 degrees C (109.4 F) 


CHARGE-ELECTRODE ARRAY 


SPACER 


NOZZLE ARRAY 


INK RESERVOIR 7 


Droplets of ink, looking like dewdrops 
on a spider’s web, fly from an array of 
nozzles etched into silicon by IBM. Ink- 
jet printers using such nozzles provide 
a silent method of forming alphanumer- 
ics and graphics. An electric charge 
can be induced on individual droplets 
as they leave each nozzle. Drops are 
then guided to the paper by an electro- 
static field. Etching enables ink holes 
to be formed with precision. A variety 
of designs, such as this early IBM array, 
have been developed. 


Mask combining microelectronic-mi- 
cromachine functions is examined by 
TDI's Jim Knutti and Doug Jachowski. 


with ultrasound or radio-frequency 
energy. 

But it’s difficult for a physician to 
know if the temperature around the 
tumor has reached that level. Not 
enough heat is ineffective; too much 
harms surrounding tissue. The sensor 
is designed to be injected in the tumor 
area with a syringe and remain only 
while heat is applied. 

Barth pulled a syringe from his desk 
drawer and showed me how the tem- 
perature sensor is small enough to fit 
inside the needle. It’s a pretty device, 
a series of beads no bigger than grains 
of salt stuck to a flexible yellow-plastic 
backing. 

Biomedical applications have been 
proposed for other micromachines. 
Barth suggests using a pressure sen- 
sor during an operation called angio- 
plasty, which involves clearing away 
plaque that hardens on the walls of 
the arteries by pushing a tiny balloon 
through the arteries. A pressure sen- 

Continued 
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BONDING PAD 


CONDUCTIVE SILICON 


SILICON RESISTOR 


cu - PRESSURE-SENSING 
TEX UE E DIAPHRAGM 


SILICON WAFER 


Pressure sensor is formed by etching 
part of silicon wafer until a thin dia- 
phragm is created (square at center). 
Thin silicon resistors bridging the dia- 
phragm and wafer change value when 
pressure changes flex the membrane. 
Wires are attached to the gold-plated 
grooves. Sensor chip, just 0.02 in. on 
each side, can be fabricated in large 
numbers with photolithographic tech- 
niques that duplicate sensor pattern 
hundreds of times on a wafer. 


Silicon pressure sensors the size of salt 
grains are embedded in a plastic sheet. 
Linked together by conductors in poly- 
imide material, the sensor matrix could 
serve as the "skin" for robots. It's 
under development at Stanford. 


Accelerometer developed for bio- 
medical monitoring, such as sensing 
heart-muscle movements, is formed by 
separating section of wafer except for 
narrow bar. Resistor formed on sup- 
port bar changes value when motion 
vibrates cantilever beam (main silicon 
mass), developing a signal. Also devel. 
oped at Stanford, device is 0.1 by 0.3 
in. and is etched on a wafer. 
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sor placed right behind the balloon 
would tell the physician how well the 
plaque had been cleared. Pumps and 
valves, which may be made of silicon, 
could also be implanted in the body 
and be used to deliver regular doses 
of drugs such as insulin. 

Angell’s group at Stanford is not the 
only center for silicon micromechanics. 
Over the past decade ІВМ. has sup- 
ported its own group. Unfortunately 
it tends to be more tight-lipped about 
the group’s activities. 

One early IBM project was a nozzle 
for ink-jet printers. These are letter- 
quality printers that deliver ink to 
the page as a stream of very fine drop- 
lets |“Quiet—High-Tech Printers at 
Work,” PS, Feb.|. Drop placement on 
the page may be controlled electro- 
statically. Rather than make the noz- 
zles out of quartz and drill the orifices 
with an electron beam (a time-con- 
suming process), IBM wondered if mi- 
cromachining silicon would result in 
a cheaper nozzle. 

Ernest Bassous, a chemist at IBM 
in Harrison, N.Y.; Larry Kuhn, also 
of IBM; and others led the effort in 
the early 1970s. Using caustic etch- 
ing fluids, they made pyramid-shape 
entry holes in a wafer 10 millimeters 
(0.4 in.) thick and let the etchant work 
its way through until it made a small 
exit hole. The problem was how to 
make uniform orifices, only 20 microns 
(0.008 in.) in diameter, each time. If 
each orifice is not identical, the char- 
acters have fuzzy edges. The sight may 
not be visible to the untutored eye, 
but it jumps out at an expert. “It took 
us three years to demonstrate repeat- 
ability. You don’t find instructions on 
how to do these things,” says Bassous. 
Although the problem of making ink- 
jet nozzles was solved (as will be 
described shortly), other problems 
plagued the device and kept it from 
being marketed. 


Twenty-year evolution 


Developing the micromachining 
techniques for all of these devices 
—including the solution to IBM's ink- 
jet-nozzle uniformity problem—has 
involved many refinements in etching 
technology. The evolution really began 
in 1965 when a neurologist from the 
Stanford Medical Schoo] asked Angell 
if he could make an array of brain 
electrodes using integrated-circuit 
technology. Angell turned the problem 
over to Ken Wise, then a graduate 
student. Instead of making a needle- 
like probe by drawing out a glass cap- 
illary pipette, the idea was to make 
the probe out of silicon. 

Wise turned to chemical etches. At 
the time, integrated-circuit manufac- 
turers sometimes used a chemical 


etchant, instead of a sawing or scrib- 
ing method, to break apart a delicate 
wafer. Nobody used them to shape 
silicon. "When we started, the only 
etchants available were isotropic etch- 
ants," Wise says. Isotropic etchants, 
such as nitric or hydrofluoric acid, de- 
vour silicon willy-nilly in all direc- 
tions, without regard to the shape or 
orientation of the crystal. 

"The etchants were good," says Wise. 
"But only on a good day.” Isotropic 
etchants have several drawbacks: They 
undercut the photomask patterns so 
that any shape they create is smaller 
near the surface and wider at the bot- 
tom of the pit. They are also sensitive 
to agitation. The brisk boot heel of a 
passerby stirs up turbulence, chang- 
ing the rate at which the acid attacks 
silicon. 

still, Wise demonstrated that the 
brain probe could be made. This suc- 
cess caught the attention of research- 
ers at NASAs Ames center. They asked 
the Stanford group to design a pres- 
sure sensor on a silicon chip. Pressure 
sensors work in many ways, but all 
have a diaphragm that moves in re- 


GG The fingertip 

has the equivalent 
of 10,000 sensors. 
Robots could approach 
that sensitivity 99 


sponse to changes in pressure. The 
idea was to etch a diaphragm into the 
silicon chip by removing an appropri- 
ate amount of material from both the 
top and bottom. 

To make the diaphragm meant using 
a more precise but even more finicky 
class of etchants known as anisotropic 
etchants. Anisotropic etchants such as 
potassium hydroxide are the finer tools 
of the micromachinist. These fluids ex- 
cavate the silicon wafer depending on 
the orientation of planes— relation- 
ships between atoms within cube- 
shape silicon crystals. Certain planes 
are etched away faster than others. 
"The shapes are provided by nature," 
explains IBM's Bassous. "The etchant 
takes advantage of what nature wants 
to do." 

Anisotropic etchants carve out pits 
that do not widen as they are deep- 
ened. The pits typically have well- 
defined walls. V-shape trenches can be 
made, as well as pyramidal or faceted 
holes. But the shape of the silicon crys- 
tal dictates certain geometries and 
disqualifies others. Two walls can 
never be perpendicular: They will al- 


ways slope out. À right angle or per- 
fect corner cant be made. . 

At the time that Wise worked on 
the pressure sensor, anisotropic etch- 
ants were hard to control. As Angell 
describes it, "The early work involved 
developing recipes the way a cook 
does. Some work. Some don't. You keep 
careful records so you know everything 
that you did. If something works, you 
can repeat it." 

Fortunately Wise heard in the early 
1970s that anisotropic etchants are 
sensitive to boron atoms inserted into 
silicon’s crystalline structure. “You can 
put boron in silicon, and the etchant 
suddenly stops," explains Wise. The 
boron trick solved the problem of how 
to make a thin silicon diaphragm, 
with precise and even dimensions each 
time. This technique also enabled IBM 
researchers to etch through a surface 
and produce nozzles of precisely equal 
size. 

Now, more than 10 years later, a 
handful of companies are marketing 
silicon pressure sensors. TDI, which 
started less than two years ago, offers 
a single-chip sensor that detects two 
different pressures as well as temper- 
ature. The tiny device, which is more 
precise than anything that could be 
machined, sells for between $20 and 
$200—and that's relatively expensive. 


Computer talk 


Why the expense? The pressure sen- 
sors are smart. That means they con- 
tain electronic circuitry that processes 
the signal from the sensors and ampli- 
fies, streamlines, and even formats it 
for a computer. 

Just as smart pressure and temper- 
ature sensors are needed that can 
"talk" with computers, the same need 
for integrated sensors applies to ro- 
botics | "Robots that Think," PS, June 
80|. Along with their biomedical re- 
search, Barth and Angell are explor- 
ing the use of pressure sensors for 
robotic fingertips. If robots are ever 
to develop the flexibility that is their 
perceived hallmark, they need to inter- 
act with the environment. Humans 
rely on a vast number of sensors to 
do that. In the fingertip alone we have 
the equivalent of 10,000 sensors. By 
placing silicon pressure sensors on a 
flexible backing (see photo, opposite 
page), robots could approach that level 
of tactile sensitivity. 

By themselves, silicon nozzles, 
pressure sensors, and gas chromatog- 
raphers are hardly exotic. But by vir- 
tue of their diminutive size, these 
micromachines are being put to a va- 
riety of exotic uses. "All we've done is 
shrink these things," says MTTs Terry. 
There is no way to measure how big 
that step 1s. Gs) 
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Quiet jet 


Boeing’s 737-300 twin-jet air- 
liner has forward-mounted 
French-U.S. turbofan en- 
gines for quieter takeoffs 
and less fuel consumption. 
The aircraft, a larger version 
of the 737-200 already used 
worldwide, carries 140 pas- 
sengers in single-class ser- 
vice. It will fly this fall. 


Noise barrier 


Calm Zone is a waist-high 
noise-reduction barrier (in- 
set) that can reduce highway 
and rail noise by 75 percent, 
claims Bridgestone Tire Co. 
(Los Angeles, Calif.). The baf- 
fle system uses sound refrac- 
tion and interference. A rear 
fiberglass barrier increases 
baffle effectiveness. 


Japanese VW 


The Volkswagen Santana 
four-door sedan entered full- 
scale production at a Nissan 
plant in Japan early this 
year. VW supplies engines, 
transmissions, and steering 
gears for the project. The 
front-drive Santana has lon- 
gitudinally mounted diesel 
or gasoline engines. 
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Solar charger 


Keep 12-volt boat or RV bat- 
teries trickle charging with 
its portable solar-cell mod- 
ule, says ARCO Solar (21011 
Warner Center Lane, Box 
4400, Woodland Hills, Calif. 
91365). The $195 M82 module 
delivers seven watts of peak 
power. Encapsulated within 
the panel are 35 solar cells. 


Super sponge 

A rolling sponge—thick plas- 
tic foam over a 30-in.-dia. 
drum—quickly clears a rain- 
soaked park, golf course, or 
tennis court. Water is squee- 
geed into a 12-gal. tank. A 
five-hp engine drives the 95- 
lb. drum. Motomop Ltd., 2 
The Crescent, Taunon, Som- 
erset TAI 4EA, England. 


Plastic barrier 


A blend of polyethylene and 
nylon can replace costlier 
metal and glass containers 
to hold gasoline, says Du 
Pont Co. (Wilmington, Del.). 
A nylon called Selar forms 
overlapping barriers in con- 
tainers during one-step 
molding. Barrier layers must 
be added to most plastics. 


«Cr 

Safety seat 

Style, flexibility, and comfort 
were missing from children's 
car seats until the Dutch 
Bobob 2, says Z.B. Sales (601 
Eastover Pkwy., Locust 
Grove, Va. 22508). A lever re- 
clines the $150 seat, and the 
removable upholstery is 
washable. It has a one-button 
fast-release harness. 


Long-range tri-jet 


Executives can stretch out 
aboard the roomy Falcon 
900 business tri-jet. Wide- 
mouth Garrett fanjet engines 
provide a 500-mph cruising 
speed and 4,800-mile range 
with reserve fuel—enough 
for Atlantic crossings or non- 
stops from Anchorage to To- 
kyo. It seats 12 to 15. 


Battery-free watch 


You don't have to replace re- 
chargeable batteries in its 
light-powered quartz watch, 
says Pulsar. Special solar 
cells sensitive to indoor light 
charge a condenser that 
drives a step motor. Coming 
this fall, three-hand calendar 
and day-date men's models 
will cost $100 to $200. 


Falcon 900 Interior 


{ с Floor panels 


Prefabricated plastic-foam 
slabs for under-floor heating 
are designed to hold flexi- 
ble water pipes. The panels 
provide good thermal insu- 
lation and soften footsteps 
as well. Locking overlaps 
anchor them. Gebr. Risse 
GmbH, Erleustrasse 50, 5757 
Wickede/Ruhr, W. Germany. 


| ¢ Italian dual-turbo 


Twin turbos and a three- 
valve head (two intake, one 
exhaust) enhance perfor- 
mance on its $26,000 Biturbo, 
says Maserati. The dual- 
turbo system ensures imme- 
diate, smooth accelerator 
response, claims the maker. 
Front seats slide forward for 
rear-seat access. 


— 146 45-MW solar plant 


SEGS I, a sun-powered elec- 
tric plant, will be the world’s 
largest (45 megawatts) next 
year, says Luz Engineering 
Corp. (Encino, Calif.). The 
utility station, in Southern 
California’s Mojave Desert, 
uses parabolic reflectors to 
heat oil, produce steam, and 
drive turbines. 
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<> 
Rescue phone 


Worried about an elderly rel- 
ative living alone? The AT&T 
Emergency Call System has 
a portable transmitter. Press 
it, and the phone alternately 
dials two pre-programmed 
numbers until the call is an- 
swered. A synthesized voice 
requests help. Price: $250. 


Slippery concept 


GM’s concept car, the Cita- 
tion IV, has the lowest coeffi- 
cient of drag (0.185) of any 
GM road car. Super-slippery 
styling includes handle-free, 
computer-opened doors. In- 
side (below right), a digital 
instrument display is sunk 
into a deep, padded dash. 


Super-coupe 


An easier-breathing 16-valve 
engine gives the Saab Turbo 
16 Aero a top speed of 130 
mph. The two-liter (122-cu.- 
in.) four-cylinder power plant 
also produces acceleration 
from zero to 62 mph in 8.7 
seconds. But like its slower 
siblings, the 16 gets 33 mpg 
on the highway, says Saab. 


a m 


94 | POPULAR SCIENCE 


NES 
d Yu P 


У 


Safety clip 


Shining brightly in a head- 
light’s glare, the reflective 
clip on the purse alerts a 
driver 100 ft. away. The safety 
device, a plastic paper clip 
covered with 3M reflecting 
foil, was developed by a Ger- 
man safety council for el- 
derly pedestrians. 


4 Suspension roof 


Cables strung from nine steel 
A-frames support the roof of 
a 42,000-sq.-ft. building in 
East Windsor, N.J. To free 
floor space, roof-mounted 
pods will house utilities. 
Ductwork will carry wiring 
and plumbing in through the 
modular roof. PA Consulting 
Services owns the building. 


New Sporty sailer 


Mate a sail board with a 


What's 
dinghy, and you get the Ton- 


in Boating ic. Its unstayed, wishbone- 


BY SUSAN RENNER-SMITH boom mast supports a 75- 
sq.-ft. sail. With lowered cen- 
terboard, the 12-ft. fiber- 


glass hull has a draft of 2.7 
ft. Maker: Sailskiff, Box 15, 
Southmour Lane, Havant, 
Hants РОЭ 1JJ, England. 


ACE 
Swedish diesel and fuel-efficient drive 


It weighs 246 lbs. and displaces just 26 cu. in., but the Volvo 
Penta 2001R (left) produces nine hp for becalmed sailers. 
Adjustable rubber mounts minimize vibration. Closed- 
crankcase ventilation, a seawater-cooled exhaust system, 
and a fully enclosed flywheel make for quiet running. The 
Duoprop Drive's twin props (right) boost acceleration by 
30 percent while reducing fuel consumption by 15 percent, 
says Volvo Penta. The counterrotating props also reduce 
steering torque, improving maneuverability. The drive is 
available on the D30- and D40-series turbocharged diesels. 


<> 
Three-point hull 


For in-water stability and 
protection for the prop when 
beached, the Gullwing 24 has 
two skegs aft and a single 
keel forward. The shallow- 
draft craft (1.5 ft.) can be 
built in wood, fiberglass, or 
aluminum. It’s made by Gull- 
wing, 5307 N. Pearl St., Ta- 
coma, Wash. 98407. 


ў 


Mer oor 


à Add-on compass 


Binoculars do double duty 
with the Binocom. Attached 
to the objective lens, it gives 
the compass heading of an 
object viewed through the 
lens (inset). The device fits 


most binoculars. Price: $25.50 


plus postage from Goldbergs' 
Marine, 202 Market St., Phil- 
adelphia, Pa. 19106. 


ас ч ы 


С> 

Pedal pusher 

To free both hands for sail- 
tending, the Sunbird steers 
with foot pedals linked to 
the rudder via steel cables. 
The 15.5-ft. boat’s weighted, 
retractable keel helps the 
boat go half as fast as the 
wind, says Bellway Marine 
(Consett, County Durham 
DH8 65X, England). 
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What’s New 


in Tools 


BY V. ELAINE SMAY 


Buzzing butler 


A mini vacuum cleaner pow- 
ered by four AA cells clears 
crumbs from the table— 
or sawdust from the work- 
bench. Stubby bristles at the 
base loosen dirt on fabric. A 
screen opens to empty the 
vacuum. Frontier Mail Ltd., 
78 Chamberlayne Rd., Lon- 
don NW10 3JU, England. 


<> 
Recharging riveter 


With a one-hour charge of its 
nicad batteries, the ADR-48 
riveter will place more than 
300 blind rivets, according to 
Avdel (50 Lackawanna Ave., 
Parsippany, N.J. 07054). The 
three-lb., $249 tool comes 
with battery pack, 115-VAC 
charger, and nosepieces for 
¥g-to-36-in. rivets. 


One-pass mower 


Accessories available for the 
Simplicity 4211 tractor let 
you de-thatch your lawn, 
mow it, and collect the clip- 
pings in one operation. The 
tractor has electronic igni- 
tion and a five-speed trans- 
mission. Suggested price 
(with hydrostatic transmis- 
sion and mower): $2,450. 
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1$ Mid-size tractor 


“It fits the niche between 
lawn tractors and lawn- 
and-garden machines," says 
Ford of its new YT-16. “It 
tills, mows, hauls, and re- 
moves snow—at an afford- 
able ($2,586) price.” Features? 
A 16-hp engine, electronic 
ignition, and five-speed-plus- 
reverse transmission. 


Xr 

Fine-tooth blade 
This four-in. table-saw blade 
has 15 teeth per inch. “It will 
rip some woods paper-thin 
yet cut 5»s-in. oak," says 
Jarmac (Box 2785, Spring- 
field, Ill. 62708). The 0.016- 
in.-thick blade also cuts non- 
ferrous metal and plastics. 
Blade: $7.45; support wash- 
ers: $2.50 per pair. 


716 Mini-tools 


Woodworkers, model-mak- 
ers, potters, and microcircuit 
builders are finding dental 
tools just what the doctor 
ordered. Huckleberry Finn 
(Box 109, Port Orford, Ore. 
97465) offers factory rejects 
and overstocks at low prices: 
An economy set of five is $7, 
for example. 


Fast freezer 


What's New | 
A stream of supercold air 


Lit Home freezes food twice as fast as 
: і the shelf-mounted freezing 
Impr ovement coils in conventional freez- 
ers, says Admiral. The Ultra- 
BY SUSAN RENNER-SMITH freeze process forms smaller 
ice crystals that alter the 
food's structure less, so it 
tastes fresher when thawed. 

Its price is $599. 


mn 
Simple skylight 


You can install a skylight 
without climbing the roof, 
says APC Corp. (Box 515, 
Hawthorne, N.J. 07507). The 
two parts of the Roof-Lights 
skylight are lifted through a 
hole cut from inside. With 
the “curb” unit in place, the 
glazing assembly is screwed 
to attic rafters. 


Super-stain 


The Weatherbeater exteri- 
or oil stain will repel water 
for at least two years; Sears 
guarantees it. It’s also guar- 
anteed not to crack, peel, or 
blister for three years. The 
mildew-resistant stain comes 
in several finishes and col- 
ors, and it costs $18 per gal. 


Four handy lights 


Black & Decker’s $35 battery-powered AreaLiter (top left) 
provides six hours of soft fluorescent light for campsite or 
patio. B&D’s Space Light (above left) illuminates dark 
closets, holds a charge for months. The $20 light has a slide- 
off wall mount for easy recharging. Both will be available 
this fall. Photocells switch on the $5 Good Nite Light (above 
center) and the $8 screw-in Night Eye lamp timer (inset). 
New? No. But unlike similar products these have solid-state 
circuitry that produces flicker-free light, claims Diablo (2694 
Bishop Dr., San Ramon, Calif. 94583). 


Invisible lock б 


It looks like a convention- 
al steel safe—but there's no 
combination lock to spin. 
A programmable electronic 
lock hides in the Treadlok 
nameplate, which has mem- 
brane switches behind each 
letter. Tread Corp. (Box 13207, 
Roanoke, Va. 24032) sells 
model 605 (shown) for $910. 
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What's New ^M-FM wristwatch ù 


in Electronics 


BY WILLIAM J. HAWKINS 


<> 


Home controller 


If the Toshiba Home Control- 
ler answers when you phone 
home, you can control any 
appliance remotely. If some- 
thing is wrong—from a fire 
to a burglary—a synthesized 
voice will tell you. The sys- 
tem can also be used as an 
intercom. It should be avail- 
able later this year. 


Home/portable VCR ò| 


The Sharp VC-363 VCR is 
battery-powered and weighs 
just 13 pounds. That makes 
it portable, right? Yes, but it 
also has a built-in 105-chan- 
nel tuner; seven-day, one- 
event programmable timer; 
and a pop-in AC power pack. 
That makes it perfect for 
home use, too. Price: $900. 


Any watch will give you the 
time, but this Sanyo model 
also gives the weather, local 
news, and even music. How? 
It’s a complete AM-FM radio. 
It plays for seven hours on 
FM, up to 60 hours on AM 
using two silver oxide bat- 


teries. U.S. price is not yet 


set, but in Japan it’s $49. 


Control center 


It’s a complete 125-watt AM- 
FM receiver with inputs for 
tape and a turntable. But 
push more buttons, and the 
$800 Pioneer SX-V90 be- 
comes a switching center for 
video components, too. It 
controls two VCRs, a disc 
player, and a video game for 
viewing on a monitor or TV. 
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4 Ink-jet printer 


The only thing touching the 
paper is ink sprayed from 
an ink-jet print head. That 
means the $495 battery-pow- 
ered Hewlett-Packard printer 
is fast (150 characters per 
second), quiet (noise level 
less than 50 dB), and versa- 
tile (11-by-12-dot matrix for 
multiple fonts and graphics). 


Connect Commlock between 
your computer and a mo- 
dem, and the data is scram- 
bled for security before it's 
sent. A second Commlock 
unscrambles the data at the 
receiving end. Maker: ADM 
Concepts, 1445 Los Ange- 
les Ave., Simi Valley, Calif. 
93065. Price: $600. 


Video processor 
Connect a video source to 
the V615A processor for en- 
hanced color, tint, and signal 
levels. Result: high-quality 
video pictures and tape dubs 
through its RF or four video 
outputs. It also handles ste- 
reo audio. Maker: Recoton, 
46-23 Crane St., Long Island 
City, N.Y. 11101. It's $330. 


What’s New 


for Your Car 


BY JACK KEEBLER 


Suction-cup light 


An aluminum heat sink 
keeps the Lexan shade cool 
to the touch, and the suc- 
tion-cup base clings to any 
smooth surface, claims CKR 
Inc. (Box 6943, St. Louis, 
Mo. 63123). A vinyl-covered 
gooseneck swivels to po- 
sition the light where it’s 
needed. Price: $49.95. 


Eyewitness 
ACCIDENT 
PHOTO KII 


<> 
Accident kit 


Crisscross tire 


The Vector is Goodyear's 
third-generation all-season 
tire. The computer-designed 
tread and better rubber com- 
pounds are claimed to im- 
prove tread life, wet traction, 
and fuel economy. They also 
quiet tire noise. Available in 
25 sizes, prices range from 
$61.95 to $99.50. 


4 12-V auto brush 


Car Scrubber from Black & 
Decker plugs into the ciga- 
rette lighter yet is safe to 
use with water and cleaning 
agents. Interchangeable 
brushes and an 18-ft. cord 
make the electric brush suit- 
able for interior and exterior 
cleaning jobs. Approximate 
retail price: $30. 


Hidden storage 


Compact Tool-Bin, composed 
of four carpeted shelves, fits 
behind a pickup's seat to 
store tools, guns, or fishing 
equipment. Made of 26-gauge 
rustproof steel by Crafco 
Mfg., Inc. (3639 E. Superior, 
Phoenix, Ariz. 85040), the 
box comes in three sizes and 
costs $79.95 for any size. 


Boat loader 


Battery watcher D 


Pictures help support your 
insurance claim. Included 
in the $29.95 Eyewitness Ac- 
cident Photo Kit are: a pre- 
loaded 110 camera, flip flash, 
prepaid processing mailer, 
accident report forms, and 
a pen. PM Industries (5946 
Kester Ave., Van Nuys, Calif. 
91411) makes it. 


The model 330 Battery Moni- 
tor gives both a visual and 
audio warning when the 
battery's charge condition 
drops below normal, says 
Fleet Specialties Div. (Box 
4575, Thousand Oaks, Calif. 
91359). It even warns when 
the headlights have been left 
on. The monitor costs $24.95. 


BATTERY MONITOR 
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VOLTS 


The EIDE Automatic Boat 
Loader uses a cable system 
to load car-top-size boats 
onto compact truck camp- 
ers. Recreation Industries 
Co. (Box 68386, Oak Grove, 
Ore. 97286) claims the auto- 
matic rack accommodates 
boats wider than the top of 
the camper. Price: $495. 


JUNE 1984 | 99 


Popular Science 
leisure homes of the month 


Two designs 
linked fo 
thelr sites 


Who’d know better than environmental ar- 
chitect Malcolm Wells that housing must be 
sensitive to its site? That's why PS commis- 
sioned these two build-it-yourself paired 
units from this prize-winning designer. 


By AL LEES 


Been looking for an earth-sheltered retreat that would be 
at home on any site—flat or sloping? That flat site shown 
in Wells’s sketch (facing page) requires berming of all sides 
of the detached smaller unit and on all but the south wall 
of the main cottage. Note in the floor plan below that this 
south wall is totally glass, to soak up all the low sun and 
take the chill off evenings and cool-weather weekends. The 
cottage also uses a simple sniffer duct system to store every 


How to order plans for the home you choose 


Construction drawings for both of these homes are available directly 
from the architect. Be sure to specify "High and Dry” or “Low and 
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High and dry 


There's virtually no disturbance of a waterside site with 
this pair of A-frames on stilts. Perched on treated wood 
pilings (or tube-formed concrete columns), the twin struc- 
tures capture every breeze and every vista. As a start, 
build whichever unit the budget allows; add the second 
later. Primarily warm-season structures, they could be in- 
sulated for wood-stove heating. And for areas where storm 
tides or flash floods threaten, just build the utility-storage 
pedestal of breakaway materials so it won't form a dam 
against swift high water. The living units—sturdily con- 
structed on 45-degree-angle framing—will ride high and 
dry above temporary flooding. 


spare Btu of winter sunshine in the floor's massive ther- 
mal sandwich. 

On a sloping site you could just notch the small 
north structure into the hillside. It can serve as a home 
office, private study, media room, guest bedroom, shop— 
or even a garage. Between the two structures is an 
entry court that could be an amateur landscaper's de- 
light, with angled walls, slopes, and benches. 


Bermed.”’ One set is $60. Four sets of the same house (for construc- 


tion and filing for financing and permits) are $100. Basic specifica- 
tions are included. Add $3 for postage. Send orders or inquiries to 


Malcolm Wells, Box 1149, Brewster, Mass. 02631. 
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Sliding an electronic pen around Flair 
computer-graphics tablet (above) pro- 
duces same-size image on a 20-in. video 
display. Boxes rimming drawing area 
call up various functions such as a 
color palette superimposed on part of 
the screen. Colors are then selected by 
shifting a screen cursor over the de- 
sired color and pressing a control but- 
ton. Another palette panel provides 
brush selection. Etching-like sepia por- 
trait (above right) was drawn with fine- 
point “pen” from brush-selection panel. 
Airbrush function produced smudgy 
shading. Viking spacecraft in lunar set- 
ting (right) was created by an expert 
illustrator with no computer back- 
ground. Spacecraft image is stored on 
a magnetic floppy disk; reproduction 
is from a color slide made with a spe- 
cial camera attachment. Gaudy rooster 
(opposite) was “painted” from colors’ 
carefully mixed from a palette of 256. 
These colors can be mixed from a selec- 
tion of more than 16 million. 
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speeds electronic art 


A sophisticated computer-graphics system enables artists to quickly create electronic 
“paintings” and animated diagrams. The drawing board is an electronic tablet linked to a 
computer that puts amazing images on a video screen. Simple instructions let beginners 
become instant electronic artists without learning complex computer codes. 


By DAVID SCOTT 


puck around the blank drawing board. An irregular, 
kidney-like shape on a color video monitor recorded 
his movements. “But now watch this,” he said, skidding 
the puck to the bottom of the board, then back over the 
shape. Instantly his screen kidney turned pale pink. 
“Maybe you prefer peacock blue?” he asked. Another quick 
shuffie and the new color filled the outline. 

A square appeared alongside the kidney after Morgan 
put two dots on the screen, marking the diagonal corners. 
Then came a perfect circle, with two more points on the 
screen fixing its position and size. An ellipse followed: 


“| 'm no artist,” Gwyn Morgan told me as he slid the 


Three dots established its position, shape, and tilt. These 
shapes were then changed into different colors. 

This was Flair, a “computerized paintbox” created by 
BBC-TV researchers for video-graphics displays. Flair is 
a professional-quality computer-graphics system designed 
to speed the creation of artwork, graphics, lettering, and 
similar displays. The system has been further developed 
for commercial use by Logica, a British computer-consult- 
ing and software firm (64 Newman St., London W1A 4SE, 
England), where Morgan is a marketing executive. 

“An artist or graphic designer can do practically any- 
thing with it,” Morgan told me. “You don't need to under- 
stand computers any more than does a secretary using a 
word processor. With just a few minutes’ simple instruc- 

Continued 
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Business graphics with 3-D effect 
easy with system such as Flair. Presen- 


tion a beginner can produce remark- 
able designs and effects.” 

Flair gives an amazing selection of 
16 million different colors and grada- 
tions. With a wide choice of drawing 
lines—from pinpoint to broad-brush— 
you can create impressionist-style 
paintings, vivid diagrams, cartoons, 
or dazzling surreal images. 

An airbrush facility gives delicate 
shading. Want to turn a scenic black- 
and-white photograph into a contrasty 
tourist poster? You screen the print 
with a video camera, fill in bold pri- 
mary colors, and add some text from 
a keyboard. Morgan showed me how 
with a glossy calendar photo of a 
lakeside castle in Switzerland. 

“Here are some fun things you can 
do,” Morgan continued. He split the 
picture down the center and reflected 
a reverse image of the right side onto 
the left. “Now we've got two castles,” 
he said. Then he sliced the first shot 
horizontally and replaced the bottom 
half with an inversion of the top, giv- 
ing a playing-card effect. 

“Any shape can actually become a 
brush,” Morgan explained, drawing 
a small flower and coloring it in. 
He triggered a computer command, 
and the flower pattern repeated across 
the screen. Then another command, 
and the screen filled with flowers. 

“We've got animation, too," Morgan 
said. From a memory disk he called 
up a prerecorded diagram of a chemi- 
cal plant. “Fluid” flowed through pipes 
in all directions. 

“You could have step-by-step display 
of sectors in a pie chart or graph," 
Morgan pointed out, “or part names 
on an engineering drawing, or rotat- 
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tations are updated by recalling image 
from memory and altering data. 


Electronic puck is alternative to pen- 
like device. Software functions simplify 
animation of figures on screen. 


ing wheels on a machine or vehicle. 
These action displays are very easy 
to make and are a natural for busi- 
ness and scientific presentations." 

“Easy” is the operative word for 
Flair. You sit at a desk with a 20-inch 
drawing board called a tablet, the 
same size as the monitor screen fac- 
ing you. Sliding the puck over the 
blank white surface produces a same- 
scale image on the screen. 

Here's how it works: À grid of fine 
wires under the tablet carries bursts 
of high-frequency pulses that flow 
endlessly around the closely spaced 


vertical and horizontal elements. The 
puck is an antenna that picks up the 
series of rippling electrostatic waves. 
Its position on the board determines 
the arrival time of each burst on the 
two wires at a particular crossover 
point. There, the two signals are con- 
verted into coordinates by a micro- 
processor that locates the puck with 
an accuracy of better than “ooo inch. 
Some graphic artists prefer an alter- 
native pen-like stylus, which works 
the same way. 

Surrounding the square pallet is a 
border of two dozen box-shape com- 
mand “buttons.” Some have labels such 
aS DRAW, CIRCLE, ELLIPSE, BOX, HORI- 
ZONTAL LINE, and VERTICAL LINE. You 
slide the puck over the desired but- 
ton and press its control key; the puck 
takes on that function when it’s re- 
turned to the palette. 

One of the buttons is labeled MENU; 
you start with that one. It calls up a 
list of 11 options such as BRUSHES, 
PALETTES, TEXT, and DISKETTE. Moving 
a screen cursor with the puck, you 
first choose BRUSHES, and a display of 
tip shapes covers the bottom third of 
the screen. These range from a fine 
point and italic nib to large round 
and square ends. Using the cursor, 
you select the one you want and draw 
with it. 

Colors come next. Returning to the 
menu, you pick off PALETTES, and a 
panel of 256 color blocks (32 by eight) 
replaces the brush selection at the bot- 
tom of the screen. You then choose any 
block with the cursor. Depending on 
the brush, you can then fill in shapes, 
spray any area with airbrush shading, 
spread a background wash, or make 
more line drawings. 

*Flair has one standard set of col- 
ors," Morgan explained, "but there are 
countless others stored on disks. Or 
you can make up your own palette, 
picking colors off any video-displayed 
picture or chart. You can even create 
a theme from a single color, with 256 
shade gradations of, say, blue or 
orange. The variations are limitless. 

“Youve got total creative freedom, 
and you can afford to try new ideas 
and have useful accidents that would 
waste lots of time with conventional 
methods," Morgan continued. “When 
you're happy with your work of art, it 
can be permanently stored on a disk 
for video replay at any time.” 

Many TV producers, advertising 
agencies, and commercial artists all 
over the world are now using these 
$50,000 machines on the job. [A num- 
ber of U.S. firms market similar pro- 
fessional-graphics systems. Time Arts 
(Glen Ellen, Calif.) has a $6,000 
add-on package for the IBM PC that 
generates similar effects.—Ed.] 


PS 3,000-MILE TEST 


Plymouth S 


compact van 


Shorter than a full-size station wagon, this remarkable front- 
drive van handled big loads or seated a large family with 
ease. Aerodynamic styling, a 2.2-liter four-cylinder engine, 
and a manual five-speed transmission enabled it to post as 
much as 25 mpg on the highway, fully loaded. 


By JACK KEEBLER 
Photo by Greg Sharko 


enough for headlights. Suddenly I 

saw the Voyager's high beams glint 
off what appeared to be a large silver 
box in the road ahead. I couldn't get 
into the left lane because I was about 
to be passed, and there was no room 
to stop. With only a split second to 
make a decision, I cut the Voyager's 
wheel to the right and squeaked by 
the object. But ahead on the shoulder 
sat a large truck with a load of indus- 
trial-size sheet-metal ducts. Obviously 
the driver had pulled over to recover 


| t was about 7 a.m. and still dark 


| mtu 
EN S 


ri fu. Pa pai 
PT 


e e зз 
T m. T " 


one of the wayward members of his 
load. But no problem: I flicked the 
wheel to the left, and the Voyager 
snapped back onto the road. 

That was an impressive handling 
maneuver for Chrysler's latest K-car 
variant. There were other less-fright- 
ening but equally outstanding per- 
formances during my 3,000-mile test. 

Equipped with the standard 2.2-liter 
(135-cu.-in.) four and manual five- 
speed transaxle, the Plymouth Voy- 
ager LE model proved to be a 
surprisingly willing performer. The 
shift lever moved through its gate 
smoothly and precisely with only the 
slightest hint of notchiness. Another 
positive aspect of the manual setup 


was the light action of the clutch 
pedal. It's fortunate that the manual 
transmission is so easy to use, too, 
because driving the van on even 
slightly rolling terrain requires fre- 
quent downshifts. The gears are 
short, and the quick-revving four 
runs through them eagerly. Chrysler 
claims the van should get 24 mpg in 
city driving and 37 on the highway. 
The PS test vehicle's mileage hovered 
at 22 mpg in mixed driving; with a 
full load it dipped to 17.4 during some 
slippery winter trips into the moun- 
tains. Top mileage in highway driv- 
ing was 25 mpg. 

The Voyager's interior was simple 
yet handsome. The seats were covered 
with an attractive striped gray cordu- 
roy that was warm and comfortable 
on cold mornings. It also provided just 
enough grip to keep me in place dur- 
ing lane changes and sharp turns. The 
test vehicle had the standard five- 
passenger seating arrangement: two 
front buckets and a single bench seat 
in the rear. Àn optional second bench 
increases seating capacity to seven 
people. On the road with just the 
driver, the Voyager's ride exhibited a 
truck-like firmness. With four passen- 
gers and cargo, the high-rate springs 
yielded a smoother ride. 

In short, I found the Voyager LE to 
be sporty looking, functional, and eco- 
nomical. And it offers more passen- 
ger room and load space than even the 
biggest station wagon. 

One problem: The vehicle did not 
have the optional rear-window wiper 
and washer. Consequently, the rear 
window was quickly obscured on even 
short drives in wet weather. 
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Patio deck with 


butcher-block built-ins - 


A unique patio deck attached to a modest suburban ranch house adds 
both beauty and utility to the backyard. Roomy benches, comfortable 
seats, and an ample triangular picnic table grace the deck, and decora- 
tive rafters can also serve as hanging racks for outdoor plants. 


Steps lead to yard from handsome deck at rear 
of modest home. Lounge area provides place to 


By JOSEPH W. ROBICHEAU 


lounge, why bother? I could just as well set 

a chair out on the grass. That thought ran 
through my mind as I planned the deck for 
my backyard. Mine had to offer some useful 
amenities. 

The result is a comfortable lounging area 
with character. The deck has a triangular table 
that is easier to get to than most picnic tables. 
The benches are roomy enough for sunbathers 
to lie with their arms at their sides. 

The deck is open—my backyard isn’t ob- 
scured by seat backs or railings. The support 
beams are recessed, giving the effect of reduced 
mass, and overhead rafters shade outdoor light- 
ing fixtures and support hanging plants. 

Construction was straightforward, as you can 
see from the plans. Some areas needed special 
attention, however. To build the benches, par- 


| f a deck turns out to be just a place to sit or 
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sunbathe or gather for wining and dining. Fac- 
ing page shows layout of deck extras. 


ticular accuracy was needed both in measur- 
ing the dimensions for the lumber and espe- 
cially for the position of each hole (for threaded 
rods) drilled in the 2 х 4s used on the seating 
platforms. Use pressure-treated lumber. 

I cut the lumber prior to assembly, with the 
exception of the top of the long diagonal bench, 
which I trimmed after I put it together. 

To make the triangular table I first drew the 
table pattern on a large piece of paper (it could 
have been traced with chalk on a flat concrete 
surface). Next Ilaid out precut 2 x 4sand%-inch 
plywood spacers on the pattern to be sure each 
piece was the right length. I then drew a cen- 
ter line from the triangle’s apex to the base. 
Using this line as a guide I drilled “16-inch holes 
through the sides of each 2 x 4 (with the excep- 
tion of the piece at the apex). I drilled the ex- 
posed surface of the base piece 11⁄2 inches deep 
so that all of the connecting-rod ends (and nuts) 
would be recessed. 

Continued 
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The ledger with joist hangers is in place. Black polyethyl- 
ene sheet was laid to prevent growth of weeds under deck. 


Ithen secured all the2 x 4s and spac- 
ers with a threaded rod by first plac- 
ing the spacers between the 2 x 4s (in- 
cluding the spacers at both sides 
of the triangle), then inserting the 
threaded rod through the center-line 
holes and tightening the nuts on the 
rod. 

Measuring three inches in from 
each side of the triangle, I drew a line 
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WINDOW 
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parallel to the table’s edge on each 
side. The lines stopped at the sixth 
2 x 4 from the apex. I disassembled the 
table and drilled %-inch holes (at a 
45-degree angle at the points where 
the lines indicated) through the side 
of each 2 x 4 and spacer, aligned all the 
pieces, inserted the threaded rods, and 
tightened all the connections. Then I 
attached the table’s apex piece and 


SLIDING DOOR 


12' BENCH 
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и JOIGTS 


Joists must be level. Penetrating preservative applied to 
all the trimmed surfaces helps prevent wood deterioration. 


spacer with countersunk wood screws. 

When laying the decking I started 
from the steps and worked toward the 
house, then out to the point of the tri- 
angular area of the deck. This helped 
ensure that even the last board was 
parallel to the house. 

The completed deck has become one 
of the most active parts of my home 
— just as Га hoped it would. 
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Make a | 
butcher-block Ж 
patio stool Ў" 


By JOSEPH W. ROBICHEAU 
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hese butcher-block bar stools were designed as com- 

panion pieces to the patio deck in the previous article, 

but they'd enliven any existing deck or outdoor 
serving area. 

To make a stool, first cut a 12-inch-diameter disc out of 
¥4-in. pieces of exterior plywood. Lay seven short 2 x 4s (sev- 
en to 15 inches long) on edge, separated with 95-inch-ply- 
wood spacers. Find the center of each of the 2 х 4s. From 
these points, measure down from the tops of each a dis- 
tance of 1% inches. Bore a "74e-inch hole, centered on this 
mark, through all the pieces, including the spacers. Now 
assemble the 2x 4s and spacers with a threaded rod and 
nuts. Using a band saw, cut the 2x 4 assembly a bit wider 
than the ply disc. 

Use a saber saw at an angle to cut the top edge of the 


Ai. 


2 X 4s. Use a rotary sander with a coarse abrasive disc to ЖҮЛ! FT RRR RAAT MARR 

smooth the corners, then finish with a belt or orbital Attractive butcher-block-like bar stool can be left unfinished 

sander. Assemble the stool and seat as shown. or stained to match a deck or other outdoor furniture. 
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Stool legs fit into the slots on the plywood through the edge of the center reinforcing 
disc (1). Inside edge of legs must be іп. disc. Apply glue to '4-by-three-in. dowels, 
from the center of the disc. Fasten each leg then tap them into place (3) and trim excess 
to the plywood disc with two countersunk with chisel. Secure the stool-top assembly 
flathead wood screws (2). Drill !4-in. hole with four countersunk flathead wood screws. 
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Tiled patio (above), shaded by deciduous trees, is a delightful 
spot for entertaining. Mortar was spread in small sections with 
Va-in.-square-notched trowel (1). Tile was set with rubber mal- 
let (2) to ensure firm bond. Where butting an adjoining surface, 
an expansion strip of silicone (Dow 790) was added (3). After 
approximately 30 days, heavy loads can be installed (4). 
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‘Pave a patio 


Ceramic tile has moved outside to the patio. Result: a surface that’s more durable and easier to 
clean than concrete, brick, or flagstone—and it’s virtually maintenance-free. 


By CHARLES A. MILLER 


icture a patio laid over a plot of brown grass or bald 
spot in your backyard. Imagine a crowd of friends 
partying around the barbecue grill. Is there anything 
missing? How about the work involved in removing the 
stains and debris from the floor after an especially active 
get-together? 
Patio cleaning and maintenance are a nuisance, but with 
a ceramic-tile patio, the work can be minimized. That’s 
what the owner of the house shown here found with his 
tiled patio. The project was sponsored by American Olean 
Tile Co. (Lansdale, Pa.), makers of the Primitive Ultra 
Pavers slip-resistant eight-inch-square tile shown. 
The 16-by-26-foot patio covers a steel-reinforced concrete 
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slab. To lay the tile, the slab was covered with a latex- 
modified dry-set mortar (American Olean sanded floor mor- 
tar with an acrylic additive). To ensure that the tile would 
adhere, the mortar was spread onto small sections of the 
slab and the tile was laid before the mortar skinned over 
—within 10 to 15 minutes. One section was finished be- 
fore moving on to another. 

The backs of the tiles were “buttered” with mortar and 
pounded into place with a rubber mallet, ensuring that 
there were no voids for water to enter and freeze. 

Two days after setting the tile—a minimum length of 
time—the patio was grouted with American Olean sanded 
floor grout, a mixture of sand and portland cement. The 
patio was then covered with canvas tarps to ensure even 
drying and to prevent the latex in the mortar from being 
reemulsified. 
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Invisible hinge 


you glue in place 


Roto-Hinge is two wooden buttons that rotate on a steel 
rivet. Installed, it's hidden, which makes it ideal for pivot 
joints in folding furniture such as this tray table. 


By A. J. HAND 


woodworking designs, and you'll 

see an unmistakable trend: Hard- 
ware is out. A clean, all-wood look is 
in. Of course hardware can't be totally 
eliminated, but it can be made invis- 
ible. That's the idea behind Roto- 
Hinge, a clever new blind pivot hinge 


T ake a look at much of today's best 


Roto-Hinges come in four diameters (*5 
to one in.) and in lengths for %16- and 
35-in. hole depths. Diameters are 0.01 
in. oversize to ensure a tight fit. 


Cutaway of Roto-Hinge joint shows 
how hinge is made. Two wooden spin- 
dles, stacked on steel rivet, are sepa- 
rated by a washer. Glue holds spindles 
in place. Flat-bottom holes for hinges 
are best bored with Forstner bits. 
Others may penetrate your workpiece. 
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I’ve been using with excellent results. 

The photos show how it works. Ba- 
sically it’s a pair of precisely machined 
wooden buttons stacked on a tubular 
steel rivet and separated by a metal 


washer. To use it you simply drill a | 
pair of holes in your mating parts, dab | 


some glue in the holes, tap the hinge 
into one hole, and tap the other piece 
onto the other end of the hinge. 
After using the hinge in a variety 
of applications, Tm impressed. Assem- 
bly is fast; the joint is strong, smooth, 
and quiet; and the metal parts of the 
hinge are zinc-plated for corrosion 
resistance, so it can be used outdoors. 


The hinge is made in four diameters, | 


from 95 up to a full inch, so it can be 
adapted to just about any project 
—from small jewelry boxes to sturdy 
folding chairs. 

Roto-Hinge does have a few idiosyn- 
crasies, however. It can't be removed 
once it is glued in place. Accurate 
placement is fairly simple (dowel cen- 


ters help), but mistakes are nearly | 


fatal. Unlike some other hinges, these 
are not adjustable. If you're off even a 
bit with your holes, your only recourse 
is to plug and redrill. 

The nature of the hinge also dictates 


assembly in some cases. To use Roto- | 


Hinge on a cabinet door, for example, 
you would have to assemble the cabi- 
net onto the door. This could be tricky. 
Consequently, I think it is better 
suited to other jobs. X-type joints in 
folding furniture are a good example. 
The snack table (shown) is an ideal 
use for Roto-Hinges. I used them where 
the legs join and to secure the pivot- 
ing top rod to the outer leg assembly. 
Other suitable uses include rotary 
joints (in Lazy Susans and all sorts of 
rollers, for example) and knee joints 
(such as in articulated desk lamps). 
The Roto-Hinge is made by Abra, 
Inc., Box 1086, Bloomington, Ind. 
47402. 05] 
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To set up folding tray table, spread 
open the legs and insert the two free 
dowels into the holes in the fixed rod. 


Folding tray table 


For this sleek tray table, | made the legs of 
oak and the tray of mahogany. | used an ordi- 
nary pine closet pole for the two rods. The 
plans (right) give all the necessary dimensions, 
but here are some assembly tips: 

Cut and drill all four legs, then attach the 
inner pair to the crosspiece and fixed rod using 
glue and clamps. 

Cut the pivot rod, and drill the ends to ac- 
cept the Roto-Hinges. Make sure the holes 
are absolutely concentric with the ends of the 
pole. Now assemble the outer leg pair by 
gluing the hinges in place. 

After the two leg pairs are assembled, soften 
the corners with a chamfer bit in a router. 
Then join the two leg pairs with the Roto- 
Hinges: Drill the four holes, dab glue into each 
one, and insert the Roto-Hinges into the holes 
in the inner pair. Spread the outer pair enough 
to ease them onto the projecting ends of the 
hinges. 

Make your tray. Drill the holes for dowels, 
but do not put in the dowels at this point. 
Instead, insert dowel centers in the two back 
holes, and use them to mark the position of 
the two dowel holes in the pivot rod. Drill 
these holes. Temporarily place dowels in them. 
Place the tray face down, and peg the two 
dowels in the pivot rod into their holes in the 
bottom of the tray. . 

Place dowel centers in the other two holes 
in the tray. Swing the fixed rod out until it is 
lined up over the dowel centers. Tap the rod 
down onto the centers to mark their positions, 
and drill the holes in the fixed rod. Now glue 
all four dowels into the holes in the tray, and 
glue the two back ones into the pivot rod as 
well. Do not glue the two front dowels into 
the fixed rod. 

That's it, except for finishing. 


Soot f 


To store, lift the two front dowels out 
of their holes and fold the table into a 
neat package just two in. thick. 


DISH OUT TRAY TRAY SIZED TO | 
1/4" DEEP SUIT APP. 14х24 


PIVOT ROD | 
11/45 15-116 


3/8 DIA X 


DOWEL, 
3/8 x-1J 3/4" DEEP 
| (4 REQ) 


FIXED ROD 
(1/4 13-1/2" 


ОА 3/4" 3/4" 


\ BRACE 
‚ \ 3/8 «2-1/2 x 
\ \IS" (REQ) 


fhe: 
Y 


INNER 
5/4 LAT | 
2802 (2 REQ) / | 


SET DOWELS // 


OUTER LEG 
8/47. 1-1/4" 32-1/2" 


AB UNTO (2 REQ) 


TRAY 
BOTTOM 


/ ®Roto-Hince 
3/4" DIA. x 9/16" 
(4 REQ) 


Thermal shutters 
lock out the heat 
(and intruders) 


These ingenious thermal shutters 
halve the heat loss of even double- 
glazed windows and provide up to four 
times the insulation of plain glass, the 


| maker claims. The secret is hollow 


PVC louvers with two internal layers 
of air pockets, each a quarter-inch 
thick. The extruded panels are pro- 


| | filed to overlap, and sealing strips or 


brushes at the contact joints and 
around the outer edges trap air be- 
hind the closed assembly. 

The vertical slats are fixed between 
the top and bottom tracks, and are 
linked by tapes so you can adjust the 
pivot angle. Pushing or pulling on the 
first slat opens or closes the screen. 
There are no mechanical or electrical 


controls to jam or burn out, and the 


louvers don't rattle or flap in the 
breeze like Venetian blinds or similar 
window coverings. 

The British-made Guardia shutters 
also perform a security function. 
When closed, the rigid panels can be 
locked in place by a horizontal metal 
bar fixed between opposite wall cleats 
screwed to the window frame. The sol- 
id barrier then guards against theft or 
vandalism.—David Scott 


ML E nt EIU 


I й ый. 


[ue ; Е ЕА. 

Shutters are fixed between horizontal 
tracks (photo at top). They slide and 
rotate by hand. Each slat is 5.2 in. wide 
and 0.7 in. thick. Length is cut to fit. 


The PVC sections 

window (above). Each slat overlaps and 
seals against the adjacent panel, pro- 
viding effective weather protection. 
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THREE-SECTION PRAM 


8'O" OVERALL LENGTH 
49" BEAM 
48"* 24" x 2O" МЕФТЕГ? 


29-5/ =- — 52-1/4" او‎ E 


| FORVARD FORWARD SEAT 
TRANSOM — 1/2" PLYWOOP 
3/4" PLYWVOOP 


21252 - 5/4" PLYWOOU 


CHINE 
NOTCH 


KuBeeR GASKET 
(ALSO ON AFT SECTION) 


CHINE NOTCH 


STAINLESS-SIEEL BOLTS 
AND WING Nut? 


CHINE — 
15/16" « 2" 
MAHOGANY 


MIPSHIP 
SEAT — 
1x10 FINE 


FLOORBOARDS- 
4x6 PINE 


GUN WALE — 
LAMINATEP 
5/16" T: “7% 
MAHOGANY Rue STRIP— 
1/2"« F/4 "ОАК. 


51765 AND FLOOR- 


1/4" FLYWOOP AFT SEAT- 1/2" PLYWOOP 


KNEE - 3/4" PLYWOOD AFT TRANSOM - 2/4" PLYWOOP 
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By ULYSSES OTHON 
Illustration by Eugene Thompson 


y dinghy is a serious boat for 

M a serious woodworker. I de- 

signed it to be the best ply- 

wood boat possible in an eight-foot size 

yet compact enough to stow. It's strong, 

rows well, and has a nautical look that 
should please the eye of any sailor. 

Nested, it needs only a 48-by-34-by- 
20-inch space, so it fits in some car 
trunks and all station wagons. It's also 
a practical dinghy for many yachts 
that don't have the deck space to carry 
a full-size boat. 

Almost anyone can launch this boat. 
The heaviest section weighs 30 pounds 
(total weight is about 70 pounds), and 
it takes about five minutes to bolt the 
mating sections together. 

But it's not a boat anyone can build. 
A boat that simple would look too 
much like a box for my taste. 

To assemble the boat properly, you 
need two jigs. One is basically a slot- 
ted box that supports ribs and tran- 
soms while you attach sides, chines, 
bottom, and gunwales. You can build 
this jig with scrap lumber. However, 
the trueness of the finished boat de- 


pends greatly on the jig's accuracy. 

The other jig is basically a board 
wedged between upper and lower rungs 
of a ladder laid on its side. The jig 
aids in bending and gluing the lami- 
nated gunwale—the most troublesome 
member to make. This sheer clamp 
spans almost the arc of a circle. It 
keeps the sides curved while provid- 
ing longitudinal strength and serving 
as a rub rail. 

Another construction challenge is 
bending the interior chines into a con- 
tinuous fair curve down the length of 
the boat. For this critical step you need 
two helpers. After pressing the chines 
into rib notches (see drawing), you ten- 
sion the chine by looping a rope under 
and around the boat jig. 

Two-part epoxy paint acts as both 
seal and finish— no fiberglass is 
needed. The paint shrinks only slightly 
upon curing, so it serves as a filler 
for small spaces where parts havent 
fitted together tightly enough. It also 
fills in end-grain pores and hardens 
the surface. 

With reasonable care, a well-built 
nesting dinghy will give many years 
of trouble-free service. My own boat, 
shown above, is 20 years old and looks 
almost new. 


Designer Othon's sectional 
dinghy is as seaworthy as it 
is handsome. However, it's a 
job for an expert carpenter. 


Ete. I 4 а ОИ M 
Stacking dinghy sections (above) stow 
in a four-by-three-ft. space. Bolted to- 
gether (top), the eight-ft.-long boat has 
room for three persons and can accept 
a small outboard engine. Plans and 
complete instructions for both the jigs 
and dinghy are $8.50 from Ulysses 
Othon, 14 Maplewood St., Glen Head, 
N.Y. 11545. Full-size patterns for ribs, 
transoms, and knees are $5 extra. The 
prices include postage and handling. 
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Worlds first electronic 


PS exclusive test 


After entering the home shop a few years 
back in portable power tools such as drills 
and jigsaws, electronic circuits have finally 
made it into full-size stationary tools. Along 
the way they have brought extremely ac- 
curate, easy-to-read digital displays, the con- 
venience of motorized controls, and the prom- 
ise of even more magic to come. 


By A. J. HAND 
Photos by the author 


ith the whir of a motor, the blade on the table 
W saw came to life. No, it didn't spin. It tilted. As it 

did so, red digital readouts flashed on a control 
panel, racing upward from zero degrees. When the readout 
hit 45 degrees, the whirring stopped. Then it resumed, 
but now the blade began to rise from its slot in the table. 
Again the numbers flashed, this time reading out the 
height of the blade as it rose. When the motor finally 
stopped, the blade height read 1.375 inches. The electronic- 
power-tool revolution had taken another step forward. 

The scene was my shop, where I had just spent the bet- 
ter part of a day setting up two brand-new tools from Sears. 
These tools, the Craftsman electronic table and radial saws, 
are the first of their kind in the world. And now that I 
finally had them set up and calibrated, I was anxious to 
find out just how good these new stationary tools were. 
I had a lot of questions. 

Would the digital readouts be more accurate and easier 
to read than conventional scales and pointers? Would the 
motorized controls be faster and more convenient than 
hand cranks, or are they just another gimmick that could 
break down? Would the computerized controls really give 
the precision advertised (depth to 0.005 inch, angles to 
zero degrees)? If so, would the mechanical parts of the saws 
have the precision and integrity to match the electronics? 
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If you take time to set up properly, perfect accuracy is pos- 
sible from both radial-arm and table saws. Author spent 
four hours getting table saw ready, two hours on radial-arm. 


And finally, would these tools really be worth their $690 
price tags? 

After working with both saws for a few weeks and talk- 
ing with the people who made them, I can report that, 
with a few exceptions, the answers to all of these ques- 
tions are positive. Let’s get specific. 


Table saw 


The basic guts of this saw are almost identical to those 
of the Sears saw I have been running in my shop for the 
past 10 years. The big difference? There are no hand- 
wheels to adjust blade elevation and tilt. Instead there’s 
a push-button control panel with a digital display (see 
box). The panel lets you adjust blade height and tilt in 
two ways. First, you can punch in the exact settings you 
want—height in inches, tilt in degrees—and gear motors 
built into the saw will automatically adjust the blade to 
those settings. This is the way you'll be working most of 
the time. Or you can “jog” the blade into any position you 
want by pressing the JoG buttons on the control panel. 
Generally you use this feature to adjust the saw for 
calibration. To do this, you jog the blade to its fully raised 
position. Then, using a square as a reference, you jog the 
blade over until it is perpendicular to the table. Jog the 
blade down until it is flush with the table top and press 
the CAL (calibrate) button. The saw is now set. 

How accurate are the settings? Perfect, I found, if your 
square is square. I proved this by tilting the blade over to 
45 degrees and crosscutting a piece of two-inch stock. When 


fable and radial saws 


m E 


зан 


Controls оп radial-arm saw аге ир front where they’re easy 
to see, easy to work. Here a dado blade has been zeroed, 
and author calibrates a — 0.375 elevation for a ?s-in. dado cut. 


I placed the two miters face to face they produced a per- 
fect right-angle joint. 

Part of the secret of this accuracy is that the saw al- 
ways makes adjustments the same way— it always moves 
to its depth setting in an upward direction. If the blade is 
at two inches and you set it to drop one inch, it will actu- 
ally run slightly below one inch, then reverse and come 
back up to your setting. This compensates for any “slop” 
in the mechanical parts of the system and ensures perfect 
repeatability. 

The small gear motors that carry out your instructions 
work slowly. It takes about 40 seconds to run from zero to 
45 degrees, and elevation speeds are around eight sec- 
onds per inch. On the surface, that's not as fast as the 
handwheels on my old saw. But when you punch in 30 
degrees on the electronic saw, you get 30 degrees. You dont 
have to make a test cut, check it, and perhaps readjust as 
you usually do with mechanical adjustments and scales. 
And while the blade is tilting, you can turn to other tasks, 
something you can't do while cranking a handwheel. 
Speaking of which, after a few years of use, the hand- 
wheels on my old saw got pretty tough to turn. The threads 
in the adjustment screws under the table tend to load up 
with pitch and dust, and it's not fun going in there to 
clean them. Would the gear motors be able to cope with 
that kind of strain? 

To find out, I coated the threads with heavy grease, then 
packed them with sawdust and ran the blade up and down 
10 times in a row without a rest. The gear motor got warm 


but never faltered. Then I talked about the durability of 
the saw with Burt Wiley, product manager for the Sears 
tools. 

My big fear was that one of these motors would give 
out in the middle of a job, leaving me helpless. “Gear mo- 
tors have caused no problems on test saws we've run in 
special boxes designed to trap sawdust," Wiley told me. 

What about the electronics? Could dust foul it up? And 
what about the problem of static electricity that occasion- 
ally sends computers into fits? "All these problems have 
been checked out,” said Wiley. “We even ran test saws in 
humidity chambers to simulate the humid conditions in 
the typical basement shop." 

Personally, I’m impressed. Complaints? The surface of 
the table is somewhat roughly machined, but you can 
quickly cure that with a belt sander. And the rip fence on 
this saw is just not up to the quality of the rest of the 
tool. Now that my tests are complete, I’m going to junk 
the stock fence and replace it with the Biesemeyer T 
Square fence (see an upcoming PS article) I've been using 
on my old Sears saw. 


Radial-arm saw 


This tool is just as impressive as the table saw. It also 
features a large control panel with an easy-to-read digital 
display. The readout shows blade elevation to the nearest 
0.005 inch and bevel and miter settings to the nearest 0.5 
degree. If you've ever tried to read the little protractor- 
type angle scales on most radial saws, you'll understand 
how impressive that 0.5-degree capability can be. And what 
you see is what you get. 

To check this out I decided on a severe test: compound 
miter cuts for a six-sided hopper joint box. This 1s extremely 
tricky work in which the geometry of bevels and miters 

Continued 
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Gear motors under table saw turn pitch and elevation 
screws; circuitry counts blade height, bevel measurements. 
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Controlling the electronic table saw 
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interrelates, and even tiny errors multiply into big ones. 
This job usually requires a series of test cuts, tedious 
readjustments, and more test cuts. But with the electronic 
radial I just looked up the proper miter and bevel settings 
in a table, set the saw according to those numbers, and 
made my cuts. The parts fit together almost perfectly. 

Most of this accuracy is due to the electronic readouts, 
but the mechanical integrity of the saw also plays a big 
part. I’ve been using a conventional Craftsman radial-arm 
saw for many years, but no matter how carefully I ad- 
justed it, there was always a bit of side play in the arm. 
There's none of that in this new saw, however. 

Any black marks? While I was torture testing the table 
saw's gear motors, I did the same with the single gear 
motor that raises the radial's arm. I sent it up four inches 
and down four inches time after time without rest.. The 
motor got warm, and finally, on the ninth trip up, the 
overload switch kicked open. That's a lot of raising and 
lowering, more than you'd ever be likely to need on any 
job I can think of. And the motor was reset and ready to 
go in approximately 10 minutes. Still, I thought you'd 
like to know. 

Conclusions: Both of these saws offer exceptional 


Table-saw specifications 


Thickness cap. Table size 
Hp Blade Rip cap. (t 90 (о 45 (with wings) Arbor 
] 10 in. 24 in. 334 in. 214 in. 30 by 27 in. 3& in. 


Controlling the electronic radial-arm saw 


The control panel of the table saw features digital display, control keys 
directly beneath the display, number keys at right, and master and saw- 
motor switches at left. Turning on the master switch activates the 
electronics; turning on both switches activates the saw motor. 
Press the Егеу key, and the display shows present blade elevation. 
Pressing the upper Joc key slowly raises the blade; pressing the lower. 
Joc key lowers it. Tapping either key changes elevation in 0.005-inch 
increments. To set the blade to a desired elevation, punch in that 
elevation on the number keys at right, and then press the act key. 
Press seveL, and the display shows the blade's current bevel angle. 
Pressing the upper Joc key tilts the blade slowly to the left; the lower 
Joc key tilts it right. Tap these keys, and the blade tilts in 0.5-degree 
increments. To achieve a desired angle, use the number and act keys. 
The cat/enter key calibrates the saw when the blade is level with 
and perpendicular to the table. It's also used for programming the 
saw to set both bevel and elevation automatically in sequence. The 
cLEAR/STOP key clears the display and stops any programmed motion. 
The electronic circuitry loses its memory if the saw is unplugged or 
If power is cut off, so it's a good idea to leave the saw at zero eleva- 
tion and bevel at the end of a day's work. Then if power goes off, you 
can recalibrate simply by pressing the cAL/ENTER key. 


convenience, accuracy, and precision. Any setup you achieve 
today you can duplicate exactly, next week or next year. 
Both saws run smooth and true. If set up properly and 
used with quality blades, either can produce silky-smooth 
cuts in both the rip and crosscut modes. Are they worth 
the price? That's for you to decide. 

The future: Remarkable as tbese saws are, they are not 
the final phase of electronic-tool development at Sears. 
Now engineers are working on expanding the electronic 
capabilities of both saws. Possible developments in the 
works include digital readouts for both miter gauge and 
rip fence on the table saw and digital rip and crosscut 
readouts on the radial-arm. If and when these improve- 
ments become available, will you be able to add them to 
existing electronic saws? 

“The miter gauge could be retrofitted,” said Wiley. “But 
the other new features would require all-new control 
panels." 


PS ARTICLES ON ELECTRONIC TOOLS 


“The Microprocessor Revolution Hits Your Workshop, Nov. '80; "Computerized Drill Press,” 
July '81; "Electronic Jigsaws," April '82; "Electronic Drills," July '82; "Portable Power 
Goes Electronic," March '84. 


Radial-arm-saw specifications 


Thickness cap. - 
Hp Blade Rip cap. Érosscut cap. a 90 @ 45 Tabla size Arbor 
1% 10 in. 26 in. 1515 in. 3 іп, 244 in. 2715 by 40 in. ^ Win, 


The control panel of the radial-arm saw is similar to that of the table 
saw. Press the Егеу key, and the display shows blade elevation to the | 
nearest 0.005 inch. Pressing the upper Joc key slowly raises the blade; 
pressing the lower Joc key lowers it. 

To set the blade to a desired elevation, punch in that elevation on 
the number keys, and then press acr. To cut to a certain depth, jog 
blade down until it just touches your stock. Press the веғ/ѕет key to 
zero the display. Then press the desired depth of cut and the minus 
key. Finally, press Acr, and the blade will lower to the proper height. 

Pressing the seveL key displays the blade's current bevel setting. To 
set bevels, tilt the saw motor by hand while watching the bevel display. 
Tighten the bevel lock on the motor when you reach the desired bevel 
angle. 

To set miters, press the miter key. Miter angle will be displayed. 
Swing the arm right or left until the display shows the desired angle. 
Then lock the arm. 


118 | POPULAR SCIENCE 


Beginner’s guide to 


auto repainting 


Is repainting a car too big a job for a backyard mechanic? The author pointed a spray 
gun at his own car to find out. He discovered that with the proper equipment and some 
expert advice, almost any handy person can get good results with few mistakes. 


By JACK KEEBLER 
Photos by Greg Sharko 


epaint my own car? Originally I thought I might 

have a pro do the job, and Га simply document the 

procedure from the sidelines. But after some research 
I realized that the best insights would be gained by doing 
the job myself. I already owned a compressor and had 
previously done minor repainting and body-repair work. 
Besides, it looked as if it might even be fun. 


I found that a beginner can do a competent job provided 
that: (1) he or she has some previous experience with spray 
painting and (2) his or her expectations are realistic. 


Preparation 


Naturally I first bumped out all of the dents and dings 
in my Volkswagen Beetle. Fortunately all of the surface 
imperfections were easily filled with body putty. But this 
article isn't on body-pounding, so I won't go into these prep- 
arations in any detail. Many auto-supply stores now sell 

Continued 
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Most of the chrome, antennas, wipers, and badges must 
removed before the paint is applied. Sometimes it may be 
easier to mask these specific pieces of hardware. 


Big Sears Craftsman sander-grinder comes in handy for 
knocking down the cracked and peeling paint to bare metal. 
Wear safety glasses when sanding or grinding body panels. 
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do-it-yourself body-working kits and other material such 
as tubes of body putty, and local libraries have lots of books 
on body-working techniques. 

Next I applied a wax-and-grease remover (Du Pont Prep- 
Sol) on all of the painted surfaces. This was to remove 
contaminants that might have prevented the new paint 
from adhering properly. If any of your original paint is 
cracked, bubbled, or peeling, you'll have to sand or strip 
the area down to a bare, stable surface. I used a large 
electric disc sander-grinder to smooth out the really rough 
spots. 

Some experts I spoke with insisted that a good paint 
job can't be executed on anything but bare metal. To re- 
move the paint from an entire vehicle you'd need a liquid 
paint remover. But unless the original finish is in truly 
sorry shape, try to stay away from the strippers. 

The next big step was removing all of the chrome hard- 
ware and bright trim. (You may find that it's easier to 
mask a particular piece of brightwork rather than remove 
it.) I then wet-sanded the car with 240-, 360-, and then 
400-grit paper to give the primer something to bite. The 
windows were masked with 3M masking paper and fresh 
tape. You can use newspaper if you're on a tight budget, 
but you run the risk of the print bleeding onto your new 
paint job. Don't try to make do with an aged roll of mask- 
ing tape. I found that old tape is brittle, won't stick properly, 
and allows paint to creep underneath onto the wrong 
surface. 

I sprayed the entire car with Platinum Gray 30 S primer- 
surfacer from Du Pont. Primers provide a coarse surface 
to which the topcoats can adhere. A primer-surfacer not 
only primes the surface, it also fills minor surface imper- 
fections such as sanding or grinding scratches. My com- 
pressor is a small, single-horsepower unit from Sears. Make 
sure the compressor you use, whether rented or your own, 
can supply a minimum of three cubic feet per minute (cfm) 
at 35 pounds per square inch (psi). Also make sure you 
have enough air hose (35 to 50 feet) to move completely 
around the car. I didn't. During my second coat I had to 
move the compressor, and it accidentally became un- 
plugged. I didn't notice the pressure drop until poor paint 
flow showed up on my car. 

Thoroughly clean the work area before you begin. After 
the body work, sanding, and primer application, I swept 
carefully, then covered the entire floor with masking paper 
to keep the dust at bay. (You may want to do all of the 
body preparation in your driveway to keep the contamina- 
tion out of your garage or spray area, especially if you 
intend to shoot enamel.) 

Before I started spraying I practiced shooting paint at 
an old fender and a cardboard box. This gave me a chance 
to set the air- and fluid-adjustment screws on the back of 
the spray gun. 

When I finally applied the topcoats, I held the gun 
about eight to 10 inches from the panel. I was told you 
shouldn't arc or tilt the gun. If you do, it will deliver too 
much paint to the center of the panel section and too lit- 
tle at the ends of your stroke. I also made sure each stroke 
of paint overlapped the previous stroke by 50 percent. 
Finally, if you're about average height or less, you may 
want to position a step stool in the work area so you can 
reach the top of the car or truck. 


Painting procedure 

Two topcoat paint types are generally considered best 
for beginners: acrylic lacquer and acrylic enamel. (The 
solvent for lacquer is referred to as thinner. The solvent 
for enamel is called a reducer.) | 

If you repaint a car the original color, as I did, you'll 


[Continued on page 148 | 


|] 


BEST! 


| NOW...27% MORE 
POWER THAN CHEVY 
MID-SIZE V-8. 

For '84, America's 
best-selling pickups" 
pour on the power! 
Ford introduces a 
new 5.8L High Output 
V-8"* with 4-barrel 
carburetor. It's the 
mightiest mid-size 
engine in any pick- 
up. It tops Dodge 


Get it together — Buckle up! 
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by 30 horsepower, 
Chevy by 45. 

Ford's 4.9L Six 
leads its field in | 
power, too. The 7.5L' 
is the biggest gas 
V-8. And the husky 
6.9L diesel' packs 35 
more horsepower 
than Chevy. 

Only Ford, the best- 
built full-size pickup 
of em all, offers you 
such a power choice 


| for 1984! 
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AMERICA'S POWERHOUSE 


PICKUP LINEUP — FORD! 


Most Powerful; Range 
V-6 2.8L V-6 
Most Powerful Ford 
За | ЖЭ 146. 
New! 
Most Powerful 
Mid-Size V-8 
Biggest Pickup) Ford 
V-8 | 
6.9L 
Diesel 


Most Powerful 
Diesel | 


“Based on registrations of full-size 


pickups for 83 MY 


**Optional: not available in Саш 


or with manual transmission 
‘Optional: 4 9L 1-6 standard 


Ford 
5.8L/4V V-8 


7.5L V-B. 
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| Ford's commitment іо 
| quality results in the 


best-built American 


| trucks, based on 
| a survey of owner- 


reported problems 
during the first three 
months of ownership 


| of 1983 trucks. And 
|, the commitment 
continues in 1984. 


BUILT FORD TOUGH. 


trickery 


Video 


Pop a full-size Beta cassette in Sony’s 
new camera-recorder, and tape for up 


to one hour on a battery charge. Non- 


standard recording techniques—using 
one instead of two recording heads, for 
example—produce tapes for any stan- 


shrinks camera-recorder combo dard Beta-format deck. 


tat 


By JOHN FREE 
Photo by Greg Sharko 


hen I pushed the red RECORD 
Wo a solenoid clicked, and 

the shoe-box-size VCR resting 
on my shoulder began whirring. The 
5.5-pound machine, Sony's one-piece 
Betamovie camcorder, is a vast im- 
provement in comfort over 10-to-25- 
pound VCRs I've slung on my shoulder 
with a strap. There's also a welcome 


absence of dangling cords between VCR , 


and camera. A new '-inch pickup tube, 
with an f/1.2 lens with macro-focus 
and power zoom, is extremely sensi- 
tive in low light. 

I found that Betamovie was easy to 
use. That's just what the people who 
brought you Betamax, the first practi- 
cal home VCR, had in mind. "Beta- 
movie is the easiest way to enter the 
world of home-movie recording," says 
Neil Vander Dusse, president of Sony 
Consumer Products. "It's smaller, 
lighter, easier to use, and less intim- 
idating to the consumer than any other 
portable video system," he claims. 
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The $1,596 Betamovie is a cousin 
to expensive broadcast-quality cam- 
corders used by TV stations. It’s the 
first all-in-one entry in a portable- 
VCR race that now includes JVC’s 
Videomovie, a four-pound camcorder 
with 20-minute VHS mini-cassettes. 

Sony felt that its machine should 
use standard Beta cassettes, capable 
of recording up to three hours and 20 
minutes on one L-830, with one hour 
per battery charge. To shrink Beta- 
movie to its compact five-by-8'/4-by-14- 
inch overall size, Sony used electronic 
and mechanical trickery. 

These video tricks provide a cam- 
corder that uses nonstandard record- 
ing techniques but cassettes that can 
be popped into any Beta-format VCR 
for playback. One Betamovie failing 
is that the machines—so far—can 
only record, so an electronic view- 
finder can't be included for instant 
playback. 

Most VCRs have two recording heads 
on opposite sides of a spinning metal 
drum. During one-half of the drum 
revolution, one field (half) of a TV pic- 
ture is recorded on a long, slanted 
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path. As the drum completes a revolu- 
tion, the other video head captures the 
second half of the picture on an adja- 
cent track. 

But compared with conventional 
Beta-format decks, the head drum in 
a Betamovie is 40 percent smaller 
(about 1.8 in.). Also, a Betamovie has 
a single recording head that spins 
twice as fast as in ordinary decks. Beta- 
movie's final trick for achieving Beta- 
format compatibility: Tape is wrapped 
300 degrees around the drum instead 
of the usual 180 degrees. 

But as I discovered by playing my 
Betamovie productions onto a projec- 
tion-TV screen, the nonstandard re- 
cording technique doesn't sacrifice 
picture quality. Actually, Betamovie's 
tricky recording method achieves a 
higher "writing" speed than most 
VCRs, with superior fidelity. 

Squinting through the optical view- 
finder and balancing Betamovie on 
your shoulder, I discovered, can be tir- 
ing. One accessory, a U-shape shoulder 
brace, might ease recording. As you 
might expect, Sony offers lots of Beta- 
movie accessories. 


With CP/M Plus 


Radio Shack’s Transportable TRS-80° 
Lets You Use the Top Names in Software 


Meet the TRS-80 Model 4P Desktop Power 
Transportable Computer in a Portable 
The “4P” is a compact, disk-based Package 
desktop computer with a difference: it has We don’t sacrifice fea- 
a handle. So wherever your profession tures for portability. 
takes you—the office, home or on trips— Model 4P has two 
. you can get a handle on scheduling prob- 184,000-character disk 
lems, ever-changing sales projections, drives, a big 80-charac- 
information retrieval and last-minute re- ter by 24-line 9" display 
ports. It's like taking your office with you! and a typewriter-quality 
And not only can you run the entire selec- keyboard. Add an inter- 
tion of our TRS-80 Model III and 4 disk nal modem, more mem- ` l 
software, you can add the optional CP/M ory, high-resolution graphics, even external 
Plus operating system that opens the door hard disk drives. 


to literally thousands of additional programs. 


CP/M Gives You the Freedom 
of Choice in Software 

With CP/M Plus (26-2216, $149.95), you 
can improve your productivity with some of 
the finest off-the-shelf word processing, 
spreadsheet analysis, data base manage- 
ment, accounting and graphics programs 
available. In addition, CP/M Plus can be 
used with the popular CBASIC program- 
ming language (26-2217, $99.95). With this 
high-powered version of BASIC, it’s easy 
to write your own specialized applications. 


| 
| 
| 
| 
| 
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Ready, Set, Go! 

The Model 4P works anywhere there's 
AC power. When you're ready to move 
on, just slip the keyboard into the high- 
impact case, snap on the protective 
cover and take off. Model 4P weighs 
just 26 pounds and easily fits in over- 
head luggage racks on planes, trains 
and buses. 


TRS-80 000 4P 


179990, 


Commercial Lease Available 
for Only $65 Per Month * 


Available at over 1100 
Radio Shack Computer Centers and al 
participating Radio Shack stores and dealers 


Radio Shaek 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 


r 
Send me a free 1984 TRS-80 Catalog. 


Mail To: Radio Shack, Dept. 84-A-690 
300 One Tandy Center, Fort Worth, Texas 76102 


| 
| 
| 
МАМЕ | 
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"Plus applicable use/sales tax. Prices apply at Radio Shack Com- 


puter Centers and participating Radio Shack stores and dealers. 
CP/M Plus and CBASIC are trademarks of Digital Research. 
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You probably see radar as a trap, lying in 
ambush over hills and around curves. We see 
radar as an electronics problem. You're under 
electronic surveillance, you need counter- 
surveillance. 


Qualified Candidate 

ESCORT is a precision superheterodyne 
microwave receiver, and it has remained first 
choice for detecting police radar since it 
came on the market. In a recent test of com- 
peting brands, Car and Driver magazine con- 
cluded that ESCORT “is clearly the leader 
in the field in value, customer service, and 
performance...” 


We're particularly proud of that quote be- 
cause it credits ESCORT with more than just 
industry-leading performance. Just as we 
designed ESCORT to be the best detector 
possible, we knew there had to be a way to 
take better care of customers than the usual 
retail distribution system. That's why we have 
no dealers. From the beginning, we've sold 
all ESCORT's direct from the factory. 


Informed Source 

You see, we know how difficult it is to buy 
a camera or stereo component, or any pre- 
cision gear. Every store has different prices 
so you feel obligated to shop around. Then 
you have to wait for a salesman. He may not 
know much about the products or may try to 
get you to choose another brand. And the 
week after you buy, they go on sale. 

We don't want any middlemen speaking 
for us. When you're buying precision elec- 
tronic products, we think you'd prefer to deal 
with experts. Dial our toll-free number and 
you're talking to the factory: One Microwave 
Plaza. All of our engineering, manufacturing, 
sales and service happen under this one roof. 
The buck stops here, you might say. And you 
always know where to find us. 


No Comment 

If you've ever taken any high-tech equip- 
ment back for service, you may have noticed 
another problem with retail distribution. Once 
in a great while, the dealer can fix the equip- 
ment. But sometimes they fix it wrong, or 
say they can't get parts and try to sell you a 
replacement. 

Or you find they "don't carry that brand 
anymore, Then you're stuck with the task of 
tracking down another dealer, or trying to deal 
direct with a factory that isn't set up to serve 
consumers. And if the manufacturer happens 


to be in another country, well, you get the. 


picture. 
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Undivided Attention 

At Cincinnati Microwave, we treat cus- 
tomer service differently, and for a very good 
reason. We don't have a network of hungry 
dealers, we've got something far more per- 
suasive: Hundreds of thousands of satisfied 
owners. In fact, the chances are pretty good 
someone you know owns an ESCORT. We try 
our best to please our customers after the 
sale, because they are the biggest source of 
new sales. It's that simple. 

You should also know that we'll fix any 
ESCORT, no matter how old. We don't believe 
in planned obsolescence. 
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(and it's only a toll-free call away) 


Take A Test Drive 

And it's easy to try ESCORT at no risk. 
Just reach for your phone to order. Then take 
the first 3O days with ESCORT as a test. If 
youre not absolutely satisfied, we'll refund 
your purchase and pay for the postage to 
return it. You can't lose. We also back ESCORT 
with a full one year limited warranty on both 
parts and labor. Life under the radar gun is a 
lot easier with ESCORT. 


Do It Today 


By Phone: Call us toll free. A member of 
our sales staff will be glad to answer any 
questions and take your order. (Please have 


your Visa or MasterCard at hand when you call). 
CALL TOLL FREE....800-543-1608 
IN OHIO CALL.......800-582-2696 


By Mail: We'll need to know your name and 
street address, daytime phone number, and how 
many ESCORTs you want. Please enclose a 
check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
essed for shipment immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 616 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in "Talkback with Jerry Galvin” America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


COMPUTER 


REVIEW 


The expandable Acorn 


The Acorn is a very powerful computer. Its secret is unusual flexibility in both hardware 
and software. It can use more than one microprocessor at a time, communicate with up to 
100 other Acorns in a network, and use several languages to execute one program. 


By DAVID SCOTT 


LONDON 
he BBC has adopted it for a se- 
T ries of TV computer-literacy pro- 
grams. The British government 
is buying thousands of them for use 
in the country's schools. Indeed, all 
over England (including my house) the 
Acorn personal computer has become a 
success, And now under a new name— 
the British Broadcasting Corp. Micro- 
computer—it’s available in the U.S. 
(Acorn Computers Corp., 400 Unicorn 
Park Dr., Woburn, Mass. 01801). 
The $995 Acorn uses a 6502 micro- 
processor and has 32K of user mem- 
ory. flexible graphics capabilities, and 
a multitude of interfaces. That price 
also includes word-processing soft- 
ware, speech synthesis, disk-drive- 
control circuitry, and an Econet hook- 
up for computer-to-computer commu- 
nications. Econet enables over 100 
machines to be linked by ordinary 
telephone lines to share expensive 
resources such as a printer or disk. 
Other facilities include an audio- 
cassette interface, a ROM cartridge 


socket for additional plug-in programs, 
a parallel printer connection (Centron- 
ics-type), and a serial interface for 
adding other peripheral equipment 
such as a modem. 

There’s also the “Tube.” That’s a 
direct-memory-access interface that 
lets the system work with a second 
add-on internal microprocessor for 
faster operation and more flexibility. 
For example, an expansion board will 
be available that uses a second 6502 
microprocessor for controlling another 
64K of RAM. And another board allows 
the system to use programs written 
for the CP/M disk-operating system. 
Future plans are for a 16-bit proces- 
sor running under UNIX, an operat- 
ing system designed for multi-user 
operation and large memory arrays. 

Although the machine has no built- 
in video screen, it has output sockets 
for a conventional TV set or a video 
monitor. There are eight selectable 
color-graphic modes with a wide range 
of formats. One problem, however, is 
that the data to be displayed are tem- 
porarily held in the user-RAM area. 
So the higher the graphics resolution 


you choose (requiring larger amounts 
of memory for storage), the less space 
you'll have for your program. 


BASIC plus 


A special structured form of BASIC 
is the principal language. Stored in 
16K of ROM, it has all the attributes 
of Microsoft BASIC plus additional 
commands for Acorn operations. 

The Acorn also has automatic multi- 
language abilities. You can switch 
from BASIC to Pascal, FORTH, or 
LISP with a simple keyboard com- 
mand, or give the command from with- 
in a program. That allows you to write 
a program using a mixture of lan- 
guages. When the program runs, the 
machine instantly switches from one 
language to another as needed for 
execution. Also, for assembly-language 
programming, a built-in 16K ROM is 
available for your use. It contains pre- 
written routines for such things as dis- 
playing data on the screen, printing, 
and disk operations. 

A standard keyboard with an elec- 
tric feel smoothed my transition from 
typewriter to word processor. Along 
the top of the keyboard is a row of 10 
keys that can be set for often-used pro- 
gram commands such as "print," "list," 
or "run." 

My only complaint is the location 
of the BREAK key on the keyboard: It's 
much too easy to hit by mistake. When 
you do, you restart the whole system 
and erase your work. 

For other goofs, there are 43 differ- 
ent error messages that explain what 
you've done wrong. And before you do 
something really catastrophic—such 
as deleting the wrong section of a text 
—you hear a warning bleep. 

For me, the Acorn’s let-it-grow-with- 
you approach to computing has great 
appeal. I like the idea of a machine 
that doesn't stretch me unreasonably 
but gives me flexibility as my skills 
increase. 
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Your electric ovens 


—how to keep ет all cooking 


Today’s home may have a microwave oven, a convection oven, or a combination oven, as 
well as a conventional model. Regular inspection and maintenance will keep them per- 
forming well and safely. If one should fail, you can probably repair it yourself. 


By EVAN POWELL 


A 


few years ago your kitchen prob- 
ably had one oven—tucked into 
the range. Today, if a voice from 
the kitchen says, “The oven isn't work- 
ing,’ your first response may be: 
“Which oven?” Many kitchens have a 
microwave oven (built-in or counter- 
top), a convection oven—or perhaps a 
combination appliance—in addition to 
the old standby conventional model. 

As with all appliances, electric ovens 


Microwave leakage of significant lev- 
els can be detected by passing a low- 
cost radio-frequency meter (1) around 
the perimeter of the door while the 
oven is on. Door gasket on most mi- 
crowave ovens (2) is replaced by sep- 
arating inner and outer door panels 
(usually held by four screws near cor- 
ners); screws around middle hold glass 
in place. Use only the replacement gas- 
| ket recommended by the manufacturer. 
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perform best when they’re kept up to 
specs, and occasionally they'll need 
repairs. You can gain your apprentice- 
ship while tuning your ovens for safe 
operation and top performance; if they 
should fail later, you will then be 
ready to put them back into cooking 
order. [For how to repair range-top 
burners and gas ovens, see “Readying 
Your Range,” PS, Dec. '79]. 

The only tools you need are an in- 
expensive volt-ohmmeter (VOM) and 
common hand tools, including perhaps 
а V4-inch nut driver or socket. And you 


Mounting screws that anchor built-in 
microwave ovens in place (3) are usu- 
ally behind trim panels. Turn off power 
before removing panels. After loosening 
mounting screws, slide the unit forward 
a few inches to get to the control-panel 
screws. Loosen these to reach controls. 
Do-it-yourself servicing (4) is limited to 
controls, wiring, and switches. (Door- 
interlock switches are located behind 
each latch.) Magnetron, wave guide, 


might want a leak-test meter if you 
have a microwave oven. Low-cost (about 
$18) meters are available from appli- 
ance stores. These are not professional- 
quality instruments but will indicate 

significant microwave leakage. 
Be sure that the appliance is un- 
plugged and all power to it is turned 
off before making inspections (except 
for microwave leakage) or repairs. 
Rely on your eyes as well as your VOM 
in diagnosing problems. When replac- 
ing any electrical component, remove 
Continued 
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OVEN CAVITY HEAT CONTROL (ON-OFF PULSES) | 


and housing (5) should be repaired only 
by a professional. How microwave 
ovens work (6): A magnetic field gener- | 
ated within the magnetron changes po- 
larity millions of times each second. 
The energy is guided into the oven cav- 
ity and is absorbed directly and indi- 
rectly by the food. The constant polarity 
shift creates heat by friction as the mol- 
ecules of food rub together. Only the 
food heats up. 
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Model T-50 Heavy Duty 
Ali Purpose STAPLE GUN 


Versatile powerful tool for heavy duty fastening needs...like in- 
sulating, ceiling tile, weatherstripping, etc. Drives into hardest 
woods — even soft metals. 


Model ET-50 Electro-matic 
All Purpose STAPLE GUN 


With this electric Staple Gun the housewife can breeze through 
upholstering, repair screens, cover a cornice, wall coverings, 
stair treads, valances, etc. with trigger-squeeze action. And it's 
safe too...with on/off lock. Operates on standard house current. 


Manual or electric...Arrow Staple Guns are faster, easier and 
better to handle hundreds of do-it-yourself home fix-up and 
repair projects. Convenient, one-hand operation leaves your 
other hand free to hold, stretch and contro! material for a neat 
fastening job with that professional touch. Both models use No. 
T-50 Staples in leg lengths ranging from 1/4 to 9/16' plus special 
Staple for ceiling tile application. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY INC. 271 Mayhill Street 
Saddle Brook, N.J. 07662 
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DATA BANK WATCH 


CASIO’S new microcomputer 
timepiece that organizes your life. 


1 YEAR WARRANTY — 30-DAY TRIAL 
Stores all your important numbers, supplies 
them at a touch, gives you world time, alarms, 
stopwatch and calculator. سڪ‎ 


Featuring 

* Personal data 
mode with 10 sets 
of memory 

* World time mode 
with capital city 
code and daylight 
savings time 

* Three independent 
daily alarms with 

| hourly time signals 
* 24-hour full- 
function stopwatch 

* B-digit calculator 
with memory 

* Regular 

timekeeping 

with autocalendar 

| to 2099 

| * Long-life lithium 

| battery 

* Night light 

* 16 secondiday 
accuracy 
This electronic wonder recalls phone numbers, credit 
card numbers, safe combinations and other tough-to- 
remember data. It makes forgetting a thing of the past. 


CHECK THE VALUE!!! 


* Telememo Directory —You can gm 
10 sets of 4 letters with MARY "TI 


numerals to be recalled at a 
j ч 5-6 189 


touch. It's your secret black 
book! т тта 
e 20 Major Time Zones – What time is it in 

: 8 | ا‎ Kong? You'll know in 
an instant together with 19 
other time zones. And a touch | 
gives you daylight savings | 
time. Regular time and calendar all standard. 


* 3 Daily Alarms, Time one - 3 daily 
alarms can be independently Р 
set for any minute of the day 
or night. And you can set an 
hourly signal, too. 


* 8-Digit Calculator - Calculates addition 
subtraction, multiplication, 


| CAL | division with ease. You set 
constants and memory, too. 
mi the broadest fingers will 
Calculator 


e Full-Function Stopwatch - — With иден 

1/100th second precision, add STP 

time and split time. It will 

automatically repeat after 24 + 0: :00 25! 

hours. ` Stopwatch 
* 2 Good Looking Styles d 

This wonder is available in 2-good-looking styles. The | 

black, lightweight polysulfone model CD-40 is only 

$39.95. And for $49.95 you can have the dressy 

chrome and stainless model CD-401. 


Order Today 


Each watch has a 1-year warranty and we give you a 30-day 
money-back guarantee. ON THE RUN is America’s largest 
quality digital watch dealer—further assurance your 
investment is well-protected. 


—FOR FASTEST ACTION— 
CARD HOLDERS CALL TOLL-FREE 


800-437-4385 


Credit card holders may call toll-free. Or send check or 
money orde: plus $2.50 shipping and insurance. Add another 
$2.00 for air delivery. ND residents add 4% tax. Write for a 
free subscription to our catalog of timepieces and hi-tech 


items. | 107 Roberts St., Dept PS6 


Р.О. Box 67, Fargo, ND 58107 
„С he Run 


Telephone: (701) 232-9400 
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Your electric ovens 


The door of a conventional oven may 
need adjustment (7): Loosen screws 
holding inner and outer panels, twist 
gently to shape, and retighten. Order 
new gasket by range model number. 
Temperature can be recalibrated (8) by 
moving ring behind control knob or by 
turning screw behind knob; make only 
small compensations. Thermostat is 
reached by removing rear panel (9). If 
terminals and wiring are discolored, re- 
place thermostat. Check contacts with 
VOM: It should indicate zero when ther- 


mostat is turned on and range is un- 


the wires from the old part one at a 
time, attaching them to the new one 
as you go along. Markings on the com- 
ponent and the appliance’s wiring dia- 
gram will help you double-check to see 
that they are in the right place. 


Microwave maintenance 


“You should never touch your mi- 
crowave oven. You cant do anything 
to repair it yourself.” You’ve probably 
heard something like that, but don't 
take such warnings seriously. Al- 
though repairs in the magnetron and 
wave-guide areas (see diagram) must 
be left to qualified technicians, prob- 
lems rarely occur with those compo- 
nents. You can and should do the most 
important job of all—monitoring the 
oven to be sure it is operating safely. 

A sagging door, a cracked or out-of- 
place gasket, a light that won't come 
on—those are minor problems on a 
conventional oven but big ones on a 
microwave. Door seals on a standard 
oven only keep heat in, but on a micro- 
wave they keep the microwave energy 
from getting outside the oven—the 
only condition that poses a hazard. 
The lamp that wont light could be just 
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plugged. Thierniostat-sonaiiie tube (10) 
passes through liner into oven. When 
replacing it, tape a string to the old 
tube, pull it out, and pull new one 
through with string. (Wear rubber 
gloves to handle tube.) To test elements 
(11), loosen mounting plate and pull el- 
ement forward. Inspect, then test with 
a VOM set to R X 1—it should read 15 
to 30 ohms. Also test ground with meter 
set to highest scale. How conventional 
oven works (12): Oven cavity is semi- 
sealed and insulated, and has heating 
elements at the top and the bottom. 


a burned-out bulb. But it could be a 
defective interlock switch, and that 
could allow the oven to operate with 
the door open. Such problems must be 
remedied, and the appliance should 
not be used until they are. [For tips 
on installing a range-hood microwave, 
see "Shop Talk" in this issue.] 

In addition to inspecting and repair- 
ing any problems with the door, you 
can replace the timer and controls en 
most microwaves (see caption). If you 
replace the part a wire at a time, you 
should have no problem. 


Inside the conventional oven 


Whether it's in a free-standing range, 
at eye level above the cook top, or built 
into a wall or cabinet, a conventional 
oven must maintain close temperature 
control throughout the compartment 
to bake properly. The amount and 
placement of heat, the air circulation 
within the oven cavity, and even the 
reflectivity of the oven liner can make 
abigdifferenceinbaking performance. 

The preliminary checks are visual. 
First, look at the vent. On most in- 
range ovens you'll find it beneath a 
rear burner. The vent must be unob- 
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BAKE ELEMENT 
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AIR INTAKE | LINER INSULATION 


structed; l've found many of them 
blocked by food spills and broken glass. 
(If you use burner covers on your range 
top, be sure to remove the one cover- 
ing the vent when you use the oven. 
By the same token if you cover that 
burner liner with foil, be sure to leave 
the hole in the center open.) Built-in 
ovens are usually vented through the 
front. 

Next, check the oven-door gasket. 
If it is brittle, cracked, or pulled loose, 
it should be replaced. Then close the 
oven door. (If it is a lift-off door, be 
certain that it is seated completely on 
the hinges.) It should seal evenly 
around the perimeter, lightly com- 
pressing the gasket; turn on the oven 
light when you check for gaps. 

If the door does not seal across the 
top, the problem could be a broken 
door spring or worn hinge. Replace- 
ment springs and hinges are available. 
Most doors have coil springs that ex- 
tend from the hinge down to the oven 
frame at floor level. You can reach 
these by removing the lower panel or 
drawer. If they are not in that location, 
the inner and outer panels of the door 

Continued 
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The Portable Guest 
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IT'S TIME YOU TRIED SLEEPING ON 
AIR. Your back & joints don't ache in the morn- 
ing because of less pressure. You don't toss & 
turn as much and. generally sleep deeper and 
more restfully because of less body movement. 
Air-cushioned comfort provides a better night's 


Bed You Store 
on a Shelf! 


shown above} or vinyl. Inflates to 8" high. 
SHOP FASTER BY PHONE 
1-805-966-7187 
Or send a check or your credit card # [Diner's Club, VISA, 
MasterCard, American Express] for the AirBed[s] specified 
below. Add 55.95 shipping per bed. Canada add 515.00 


ед. CA res. 6% sales tax. If not satisfied return within 15 
days for a prompt refund [less shipping). 

Bed Size Velveteen 

B Singles [29" x 72") | 339.95 (#605) 
B Twin 3 5| (#401) BB 4995 (#4606) 
B Full EL a (#602) HB 59.95 (#607) 
B Queen [50 30)" 95 (#603) BP 6995 (#608) 
Mking |76"x 80 (#604) WE 7995 (#609) 


Ш AIR PUMP (#669) - $14.50 [plus $2.00 shipping еа.) 
STARSHINE © SANTA ВМА 
816B State St., Dept. BD134 

Santa Barbara, CA 93101 


Sleep as Opposed to lying on a mattress of rigid 
metal springs. 

GENUINE AIR COIL CONSTRUC- 
TION... .Herein lies the magic. Controlled Air 
Chambers are what support you when lying. 
sitting or lounging. You [and your sleeping part- 
ner] don't sink down in the middle. Instead you 
are both securely supported at all times in max- 
imum comfort & stability. Also, a Portable 
Spare Bed inflating in minutes with an Air Bed 
Air Pump, vaccuum or hair dryer, Rich camel 
color comes in Velveteen [suede-like finish 


29.95 [$600] 


Small Investment —Fast Pay Back — Big Profits 
CASI™ 
Computer | 
Portrait Systems 
are proven 
phenomenal 
money makers. 


Being in the right place — at the right time — and getting in on the ground floor —has made people rich! It's 
happening again — right now — with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 
COLOR. 

Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 
absentee owners and families. 

With this system, you "take" someone's picture with a TV. camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines. 
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It’s 
so push-button simple that a child can operate it. But the profits aren't kid stuff! 


MAIL THE COUPON OR CALL: TOLL FREE 800-221-7660-Ext. F-94 


{ $ e. a Send To: CASI, Computer Amusement Systems, Inc., Dept F-94 
ЖҮ aa x) | 95 Morton Street, New York, М.Ү. 10014 
COMPUTER 
AMUSEMENT | eme 
Corp. Headquarters: | 
95 Morton Street,| City State —————s 72р 
New York, NY 10014l Tel. Home  ————— 


212-929-8355 
TW: 220883 TAUR | 
JUNE 1984 | 129 


America’s Premium Direct Mail House Now In Our 8th Year 


FORMULA FOR SUCCESS 


Your electric ovens 


TIMER 


Convection ovens often have thermo- 
stats with open-type contacts, which 
can become fouled. To clean (13), pull 
a strip of white bond paper through 
contacts. Control components and fan 


PS quick-check table 


Symptom Possible cause 


(14) are accessible when cabinet and 
side insulation are removed. To reach 
control-panel-mounting screws you 
might need to remove front panel. Pri- 
mary fan is located within housing; ex- 
ternal fan (shown) cools motor and 
components. When reinstalling, keep 
insulation away from fan parts. A con- 
vection oven (15) works like a conven- 
tional electric oven but also has a fan 
to circulate air within the cavity. (Thus 
it should be called a forced-convection 
oven.) Fan keeps temperatures more 
consistent than in a conventional oven 
and reduces baking time. Fan, con- 
trolled by selector, operates only in 
"convection cook" mode; both upper 
and lower elements can be energized 
at once. Fan can be mounted above the 
upper element or in a duct on side (as 
shown), pulling hot air in from the top 
and recirculating it out the bottom. 


Remedy 


Microwave ovens (caution: do not service components within housing; contains charged capacitors) 


Won't work No power to oven 
Open fuse or circuit breaker in oven 
(not in all models) 
Defective timer or touch panel 
Noisy Foreign object caught in fan 


Metal panels loose 


Loose or damaged fan blade 
Filler clogged (not on all models) 
Damaged or misadjusted latch 
Hinges broken or misadjusted 
Damaged or broken seals 


Door not fitting properly 
(do not use oven) 


Conventional ovens 


Oven wont heat (bake and broil 
elements inoperative) 


Timer set to "off" position 
Selector switch defective 


Thermostat open 
One element operates 


Oven tem perature incorrect 


Rack or oven bottom not in position 
Foil or rack blocking airflow 
Restricted vent flue 


Fuse blown or circuit breaker tripped 


Wire to other element broken 
Selector switch defective 
Thermostat calibration incorrect 


Plug table lamp into receptacle; check 
fuse or breaker if it fails to light 


Check with VOM; replace fuse or reset 
breaker 


Check wilh VOM: repair as necessary 
Inspect and remove 

inspect and repair 

inspect and tighten 

Check and clean; see owners manual 
Inspect, repair, or adjust as necessary 
Inspect and- adjust; check complete seal 
Replace and readjust 


Check with МОМ; replace fuse or reset 
breaker 


Sel timer correctly: see owner's manual 
Check with VOM: replace if no continuity 
Check with VOM: replace if no continuity 
inspectandrepair (using high-temp. materials) 
Check with VOM; replace if open 


Check with accurate thermometer: adjust if 
off by more than 15 degrees 


Check owner's manual; install correctly 
Remove foil 
inspect and clear as necessary 


Convection ovens (most checks above apply; other possibilities below) 


Oven wont heat Mo power to oven 


Open wire, switch, or thermostat 


Oven heats slowly or unevenly 


Fan motor inoperative 
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Blocked or restricted airflow 


See under "Microwave ovens" 

Check with VOM: replace or repair if no 
continuity reading in "on" positions 
Check for binding fan or blocked duct 
opening 

Check for continuity with VOM at R X 
100; replace motor if open 


will have to be separated to reach the 
springs. If the door fails to make con- 
tact at either top corner, you should 
adjust the inner and outer panel (see 
photo). 

Only after the door closes properly 
can you check the temperature cali- 
bration. First, see that the thermostat- 
sensing tube inside the oven is in its 
retaining clips and not touching the 
side of the oven or the heating element. 
Place a good-quality oven thermome- 
ter in the center of the oven, then let 
the oven cycle for about 30 minutes 
before taking a reading. If the tem- 
perature is within 15 degrees of the 
setting, performance should be satis- 
factory. If it isnt, you can adjust the 
calibration (see caption). 

Because of the high temperatures 
involved, ovens use special insulation 
and connectors in their wiring circuits. 
You can get replacement high-temper- 
ature materials from appliance-parts 
stores and distributors. Wiring must 


| be of no smaller gauge than the orig- 


inal. If you must splice a damaged 
wire, use a high-temperature wire nut; 
do not solder. 

Heating components are accessible 
from inside the oven. But most 
switches are reached from the rear of 
the range. To get to them, first remove 
the knobs and their mounting screws 
from the front; then the rear access 
panel can be removed. 


Countering convection troubles 


Most convection ovens are counter- 
top models, though some new ranges 
have built-in convection ovens instead 
of the conventional type. The only 
significant difference between conven- 
tional and convection ovens is that the 
latter have fans to circulate air within 
the cavity (see diagram). However, con- 
vection ovens can also cook without 
the fan. The fan is controlled by the 
selector switch and operates only when 
"convection cook" is selected. 

A broken wire or open motor wind- 
ing car stop the fan, but the most com- 
mon problem is jamming. That can 
occur when part of a broken utensil 
or even large food particles lodge in 
the blades. I have also found fan mo- 
tors stopped by out-of-place insulation. 
A quick examination, first with your 
eyes and then with a VOM, should iso- 
late any such problem. Other tuning 
and maintenance can be handled just 
as for a conventional oven. 

Combination ovens? They're really 
no different from their single-function 
counterparts. When servicing them 
you should concentrate only on the 
problem area, trouble-shooting that 
part just as you would if it were a 
single-mode oven. 


=» FRESH AIR BREAKTHROUGH! 


me COLLECTOR 


tae qne 


10" x 10" panel 


SAVE 25% 


NOW ONLY $89.95 


ORIGINALLY $119.95 


AMERICA’S PHENOMENAL ACCEPTANCE OF “THE 
COLLECTOR” RESULTS IN ANEW LOWER PRICE 


IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


ls your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming anational health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical "citrus" 
odors are no match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 


ZESTRON BRINGS YOU NATURE'S ANSWER 


You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Мапу users experience great benefit from these amazing active топ, 
including feelings of aliveness. alertness and vitality similar to that 
experienced inthe fresh mountain air, In addition, even hospitals use 
iomzers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 


Most ionizers clean your air butleave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR 
takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on 
Zestron's exclus:ve easy to clean Collector Panel. 


AMAZING DEMONSTRATION! 


Unplug your COLLECTOR. place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write: | simply cannot believe how much better | feel." 
Dr. E.K., D.D. S. — МА: "| smoke heavily and it has cleared tne air as 
advertised." С.Р -- WA; "It has done everything you say. l'm amazed 
at the clean air. how it absorbs odors and collects dust." Р.М. —K Y. 


When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 

SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 


experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR. by Zestron. is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
clearing increases with more ion output. and Zestron ionizers give 
you the highest output. Check the comparison chart below. Don't 
buy any ionizer not stating output using the industry standard of 
ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
ions/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540.000 МО 
Modulion 75,000 NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full retund. The COLLECTOR has a full one year warranty on both 
parts and labor excluding abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 

Reorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more." Dr. J.B., 
M.C.-— CA; "I'm a distributor for three other ion companies, and have 
to say | am extremely, extremely impressed." T.N.- CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNIT Y. 


FOR MORE INFORMATION OR TO ORDER 
CALL TOLL FREE (800) 372-1200 


In Calif: 800-392-1200 or (408) 371-1200. TWX 910 590 8032. Use 
your credit card or send check or money order to Zestron, Inc., Dept. 
P 46, 1901 S. Bascom Ave. Campbell, CA 95008. Add $4.00 
shipping and handling per unit. (Calif. residents add 6.596 tax.) 
Orders outside U.S. add 15% to unit cost. Order one at $89.95 or two 
at $79.95 each. For additional quantity discounts, call Zestron., Inc. 


| x*xNEW PRODUCT RELEASE *x 
CALL TOLL FREE ABOUT OUR NEW AUTOMOTIVE UNIT. 


First Time At This Unbelievable Low Price! 

THE SUPER-BACKCHAIR 

Now You Can Own A Super-BackChair For Less THan $70 And 
It's Better Than The Ones Sold For $149.95! 


No more scrunching up while sitting at your compu- 
Ме Tha Lipas Backthalr gives you тошок — and 
good posture. 


This is the chair that at last distributes your 
weight between your lower back and your 
legs. You can sit all day in perfect comfort. 

Whether you're typing (it's the per- 
fect height for standard typing-tables), 
sitting at a desk, playing TV games, 
or just relaxing, you'll find — per- 
haps for the first time in years — 
that you can sit all day without 
feeling fatigued. 

What a boon if you have 
occasional backaches. Often, 
back and neck troubles stem 
from sitting in a slumped or 
uncomfortable position. The 
Super-BackChair not only 
lets you sit comfortably, hour 
after hour; it actually improves 
your posture. 


DEEP RELIEF FOR: 


Muscle Pain * Backache * Tennis Elbow * Bursitis * Arthritis 


THE INFRALUX 


Sends Real Infra-Red Soothing Heat Deep Into Sore Muscles 


And Nerve Endings 


Doctors have known the therapeutic value 


of infra-red heat for years. Now Infralux 


makes it possible for you to carry relief with 
you. 

No bigger than a small flashlight, Infralux 
goes anywhere in its handsome vinyl bag. 
Plug it into any wall outlet and touch it 
where you hurt. (It even works through 
clothing.) 

You can't hurt yourself. Drugs and med- 
ications have a limit, but you can use 
Infralux safely as often as you like. 


Here's exactly what it does: 
Infralux dilates blood vessels. It increases 


We Absolutely Guarantee! 


Maybe you never thought ofa chair as a way 
to have you feeling and looking like a mil- 
lion. The whole family will be fighting to sit in 
the Super-BackChair. Offices are moving out 
their old-fashioned, tiring secretarial chairs 
and replacing them with these ‘chairs of 
tomorrow. The Super-BackChair is hand- 
some hardwood, richly upholstered in 
plush. As we said, only New Horizons’ tre- 
mendous buying-power makes it possible 
for you to own this chair for an unbelievable 
$69.95. Tens of thousands of back chairs, 
not as luxurious as the Super-BackChair, 
have been sold for as much as $149.95 
—and they're 
worth it. 


local cell metabolism. It removes accumu- 
lated fluids and toxins faster than they nor- 
mally would be gone. It soothes irritated 
nerves. Result? reduction of inflammation 


Work all day with no back strain — your weight is 
distributed the way it should be. 
Money-Back Guarantee, Of Course 
Your Super-BackChair will come to you in a 
special shipper-box. Use any ordinary 
screwdriver to attach the plush pads, and 
watch the line form as family and guests 
wait their turn to sit on it. 

We want you to give your Super-Back- 
Chair a real tryout before deciding whether 


or not you want to keep it. So use it for one 


full month. If you decide you aren't 
thrilled with your Super-BackChair, 
send it back and we'll refund every 

cent. Our opinion, though, is that 


them. If you want to save even 
more money, order two or three 
right now, and save $6.00 to 
$10.00 on each one. 
The Super BackChair: $69.95; two 
for $59.95 each, or three for $49.95 
each. (Plus $7.95 for shipping each.) 


and muscular tension, 
plus faster healing and 
relief from pain. No side 
effects, no medications. It's safe as 
a warm bath. Don't confuse this with dan- 
gerous X-ray, sunlamp, or microwave ther- 
apy. Infralux can only help — it can't hurt 
you. You'll feel better fast, sometimes liter- 
ally in seconds, almost always within 5 
minutes. 

The Infralux Infra-Red Pain Reliever; 
$39.95. (Plus $3.75 for shipping) 


For fast delivery on credit card orders call 
toll-free 24 hours a day, 7 days a week: 


Use the Super-BackChair or the 1-800-453-9600 NEW HORIZONS 
Infralux for one full month. If either In Utah call: 1-800-662-2500 Dept PS6 
doesn't please you, send it back For information call: (201) 370-1234 or send check or One Lakewood Plaza, 
undamaged for a full refund. money order. (Be sure to add shipping cost.) Lakewood, New Jersey, 08701 


you probably will want more of 
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Yes! This is the same famous instrument that was 
awarded the gold medallion at the International Inventors 
Exhibition. Yes! Testimonials report relief from such ailments as 
blocked sinuses in seconds. 

But we make not one single claim for it. 

Why? Because it hasn't been “scientifically” proved in the 
United States. 


What We Can Do 

No, we don't make any medical claims for the Sound Massager. 
But if it doesn't give you the same incredible fast relief we'll des- 
cribe to you in the next few paragraphs, send it back and we'll 
refund every cent you paid for it. 

The Sound Massager has been approved for use in the United 
States for treatment of stress and strain due to overexertion, which 
means other approvals may be in sight soon. Meanwhile you can 
be the first to enjoy the benefits of the Sound Massager at the new 
low price! 


Price Cut In Half! 
In Europe, where medical approval is complete — and until 
recently in this country — The Sound Massager has been priced at 
$300. Thousands of satisfied users bought it at that price. 

Now, Only New Horizons Can Bring You the Sound Massager 
For Half The Original Price: $149.95! 


How The Sound Massager Works 
The Sound Massager produces oscillations in the 100 to 10,000 
Hz range — some 600,000 oscillations per minute. 

Other massage appliances produce, at best, 7,000 oscillations 
per minute. In one second the Sound Massager equals the oscilla- 
tions it takes standard old—fashioned massagers an entire minute 
to give you. 

According to some users, this means more help in one second 
than a standard massager can give in one minute. Unlike some 
hard-ended, bruising instruments, the Sound Massager can't 
damage delicate tissues. 


How Short-Wave Therapy Works 
As far back as the 1920s, scientists such as Schereschewsky 
(U.S.A.), Schliephake and Essan (Germany), and Stilbock (Austria) 
found that short waves in the 10.3 
meter range could be used to 
treat sciatica, lumbago, various 
inflamations and even head- 
aches. 
Dr. Schliephake carried his ex- 
periments to include sound 
waves, especially those within 
the range of human hearing, 
which he called Intra—Sound, 
working under water at Jena 
in the early 1930s (because 


European Doctors and Therapists Use this Amazing Device 
to Help Blocked Sinuses, Muscle Pains and Poor Circulation 


| THE SOUND MASSAGER 


"Oscillates" The Tissues as Deep as 2'4" Below the Skin 


water conducts sound better than air). Later, he placed sound 
plates directly against the human body. 

After World War II, experimentation intensified. Swiss, Austrian, 
and German clinics began using a prototype instrument in 1953, 
obtaining near-miraculous results. More than 30 years — and 
hundreds ofimprovements later — the Sound Massager at last is 
available to you, direct. 


Try it For Relief From... 

Aside from blocked sinuses, owners tell of quick relief for strains, 
blows, bruises (including those inflicted by other ‘““massagers’), 
and sports injuries. 

Older folks, with poor circulation, report it helps their hands 
and feet, which always feel cold. Still others use Sound Massager 
for muscle spasms, nervous tension, or just as an invigorating daily 
tone-up. 

Arthritis? Try it. This is one of the uses we can't claim, but we 
wouldn't suggest you try it if we expected to have to refund your 
money. 


Other Features 

The Sound Massager has two massage heads. Plug it into any 

120-volt outlet. You can adjust it through the Intensity Control as 

well as the on/off switch. The cord is exandable, coiled. 
Warranty is for one year, but the Sound Massager is built to give 

you years and years of dependable use. 
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WE ABSOLUTELY GUARANTEE! 

Use the Sound Massager one full month. If you don't agree 
with us (and European doctors) that it brings help for the ailments 
we ve described, send it back undamaged for a full refund. 
For fast delivery on credit card orders call toll-free 
24 hours a day, 7 days a week: 


1-800-453-9600 
In Utah call: 1-800-662-2500. 
For information call: 201-370-1234 Or send check or money order. 
(Be sure to add shipping cost.) 


New marvels are what you expect from 


NEW HORIZONS 


Dept. PS6 
Lakewood, New Jersey, 08701 
Telex: 4993183 HORIZONS 
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power before you can receive a harm- 
ful shock. That's probably the reason 
your neighbor had trouble. If there is 
any current leakage in the circuit, either 
through a tool or a faulty circuit (this 
is especially likely in an outdoor circuit 
if the receptacle becomes damp), the 
GFI will trip. 


Housepower Clinic 


By EVAN POWELL 


GFIs are important for basement, | 
outdoor, and bathroom circuits because 
they interrupt the circuit if there is 
| any current leakage, however small. 
When properly installed they shut off 


Beating summer humidity 


Filtering a fridge 


I have a problem with the ice maker 
in my Gibson refrigerator. Black and 


On hot, muggy days moisture in the air 
can affect a person's comfort even more 
than the temperature. Air conditioning 
helps by removing water vapor as it 
lowers the temperature. But if your 
home isn't air-conditioned or if you 
| have to endure days when the temper- 
ature is too low to permit the air 
conditioner to wring humidity from the | 
air, the effect can be brutal indeed. 
There are some inexpensive solu- 
tions that can dramatically improve 
your comfort. But first it's important 
to know just how humid your home 
is. Hygrometers—small meters sold in 
many hardware and discount stores 
—can be a good indicator of humidity, 
but the most accurate device is a sling 
psychrometer. Compare the humidity 
inside with readings taken outdoors. 
Humidity differences greater than 
| 10 percent usually can be controlled. 
| How? By stopping moisture at its 
| source. For instance, in crawl spaces 
| over exposed earth you can cover the | 
soil with polyethylene film. It's not 
necessary to tape the film or to seal it | 
| at the edges. Another source of humid- | 
| ity can be vapor penetrating through 
walls or concrete floors that have no 
| vapor barrier. Walls can be sealed from |. 
| the inside by coating them with a fi- | 
brous mineral compound. | 


How to tell if your 
shocks are good. 
| = 


ELE 
e fe 


С) | Ground-fault 
problems 

I'm building a workshop in my base- 
ment so I can work on my automobile. 
A neighbor recently installed safety 
circuit breakers for his basement and 
outdoor circuits, but the breaker on 
the basement circuit kept tripping; he 
finally had to reinstall the old breaker. 
| Is it worthwhile to install these de- 
vices, or should I just use a conven- | 
| tional circuit breaker? | 
Bill Foley, San Antonio, Texas 


| By all means use ground -fault-inter- 
| rupter (GFI) circuit breakers. In a new 
circuit install the GFI as the circuit 
breaker in the panel, just as your friend 
did. In older circuits you can install a 
combination GFI-receptacle as the first 
receptacle in the line (usually this will 
be the one closest to the electrical 
panel). 
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brown particles from the waterline | 


find their way into the strainer where 
the line connects, and sometimes into 
| the ice itself. A friend told me that I 
should install a water filter, but some- 
body else said that such filters were 
breeding grounds for bacteria and 
didnt advise it. What do you recom- 
mend for this problem? 

Joe N. Allan, W. Palm Beach, Fla. 


Most manufacturers market a water- 
filter kit to combat this problem. You 


also can install a conventional domes- 
tic-water filter. If your refrigerator is 
near the sink, install a charcoal filter 
with a Tee fitting in the supply line 
—one side of the Tee to feed the ice 
maker and the other to supply a spe- 
cial faucet or the cold-water faucet at 
your sink. If you're having this much 
trouble with the ice maker, the sedi- 
ment is probably finding its way into 
your drinking water as well. Conven- 
tional filters are not necessarily in- 
tended for sediment, but they will do 


And what to do 
if theyre not. 


2re’s a tip from Mr. Goodwrench 
i how to check shock absorbers. 
ust push down on a corner of 
sur car. Hard. Two or three times. 
alease. The car should rebound 

d then stop if your shock is O.K. 
peat on all four corners. 


"Even the finest 
| | 
: ә, О, ‚© [ejo] shock absorbers 


ear. After 25,000 miles, you may 
ісе other symptoms. Неге are 
mgs to watch for. If your car 

ans after changing direction. Or 
eps bouncing after a bump. Or if 
iur tires show cupping ог have un- 
sual wear at any one spot you 
ould do the shock test. 


"Also look at each shock 
absorber. Is it leaking oil? 
Is a mounting broken? 
Is the shock dented? 
Are bushings worn?" 


Good shocks mean more 
imfortable driving. So if you need 


/ | 


AES Shock absorbers, see 
FANSE. Mr. Goodwrench. He 
SANNER, has the right training. 

GM training. And the 
right parts. Genuine 
GM Blue Line shock 
absorbers with a life- 
CUPPEDTIRE time limited warranty 
for as long as you own your General 

Motors car or light-duty truck. You'll 

find him at participating indepen- 

dent GM dealers who sell Chevrolets, 

Pontiacs, Oldsmobiles, Buicks, 

Cadillacs, GMC and Chevy trucks. 


AL MOTORI CORFORFAITON 


LETS GET IT TOGETHER...BUCKLE UF. 


KEEP THAT GREAT GM FEELING WITH GENUINE GM PARTS 


a good job of handling a small amount. 
If there is so much that it overloads 
the filter, you may have to install a sec- 
ondary sediment filter. 


Try to find the source of the sedi- | 


ment. It could come from the water- 
lines in your house, especially if they 


are galvanized pipe. Another source | 


could be particles in a well. Check 
carefully—you may be able to reduce 
or eliminate the sediment altogether. 

Water filters generally contain bacte- 


ria only when improperly maintained. | 


Most manufacturers recommend that 
you replace the filter element every 12 
months. I personally prefer a six-month 


| interval. 


Vacuum tuneup 


My Sears canister vacuum has grad- 


ually lost its suction power, to the ex- | 


tent that it is now almost useless. I 
was planning to replace the fan-and- 
motor unit until I checked the price 
of the new part. My present unit still 
sounds and runs smooth. Is there any- 
thing I could have missed? 


Robert Jenkins. Detroit. Mich. | 


There is a secondary filter on almost 


all vacuum cleaners, and it is often 


overlooked. On some machines it's ob- 
vious (see photo) once you look—it may 
be attached to or near the fan intake. 
Just remove it and clean it (most are 
washable plastic foam), and the lost 
suction will be restored. More than 
that, a functioning filter restores the 
protection that keeps excessive abrasive 
dust from the fan-motor bearings. 

If you haven’t already done so, you 
should also check your hose for for- 
eign objects that can cause a blockage. 


Typically these are toothpicks, small. 


nails, or wires that become lodged di- 
agonally in the hose and catch lint 
going by. If you find an obstruction, 
insert a garden hose into the end oppo- 
site the power unit (pushing it in the 
direction opposite airflow) and gently 
nudge out the blockage. 


Got a home-equipment problem? Write to Evan Powell/ 
Housepower Clinic, Chestnut Mountain, Rte. 1, Box 322A, 
Travelers Rest, S.C. 29690. Give appliance make and model 
number. Unpublished questions cannot be answered by mail. 
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That deep, deep black. That lean, swift 
shape. That recognized symbol of boating 
excitement. A Mercury" outboard. 

It’s a machine made for your dreams. 
And a machine made to run like a dream, 
engineered to deliver the kind of superior 

erformance and dependability that make a 
Merc one of boating s best investments. 


MORE EXCITEMENT FROM MERC. 

In 1984, the Mercury dream machines 
offer you more than ever before, with new 
features to choose from like factory-installed 
oil pre-injection on the 150 and 200. And 
today's best power trim. 
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And behind every Merc stands the 
Mercury Outboards System, the marine 
industry's strongest manufacturer-to-dealer- 
to-customer network ever. From the newest 
technology, to dealers who help you buy 
nght, The System keeps Mercury owners 
satisfied. 

MAKE YOUR DREAM COME TRUE. 

Over 6,000 Mercury dealers worldwide 
are ready to show you what the 1984 Merc 
dream machines can do. | 

Now's the time to make your boating 
dream as real as a fast slalom ride over your 
boat's wake. Now's the time to make it a Merc. 
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Super blades: Sanblade (top), Mr. Saw- 
dust (left), and Freud LU85M. All pro- 
duce cuts so fine they require little or no 


follow-up smoothing. Right-hand photo 
shows results (top to bottom): Freud 
LU85M, Mr. Sawdust, and Sanblade. 
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Bottom two cuts were produced by 
Freud LU84M (combination blade) and 
Sears 72-tooth crosscut blade. 


Super saw blades— 
which cuts smoothest ? 


The author tested three high-quality carbide-tipped saw blades and found that the trio 
produced cuts so fine they require little or no follow-up smoothing. The Sanblade gets its 
smoothness from coated abrasive discs that are bonded to its plate. The Mr. Sawdust and 
Freud blades rely on extremely tight tolerances in their manufacturing and on lots of teeth 


sharpened to perfection. Prices, though, are high: $79 to $162. 


By A. J. HAND 


ver the past several months, a 
О real shouting match in print 

has been heating up between 
the makers of three new carbide-tipped 
blades. Excerpts: 

“The one blade that does it all and 
does it better, longer, and quieter than 
any other blade” (Mr. Sawdust). 

“Guaranteed to cut smoother than 
any blade you've ever owned or your 
money back" (Sanblade). . 

"It will give a much better finish 
than any other blade on the market" 
(Freud LU85M). 

Which of these three new “super 


saw blades" really is the best? POPULAR 
SCIENCE asked me to find out. I put 
the three blades through their paces 
on a variety of hardwoods, softwoods, 
and plywoods. I made rips, crosscuts, 
and miters. I tried them on my radial- 
arm and table saws. Then I examined 
the cuts they produced. 

The table summarizes how the 
blades rank in these tests and in tests 
of their quietness, overall “feel,” and 
adaptability to use on the radial- 
arm saw. 

But the table doesn't tell the whole 
story. First, the differences in cut qual- 
ity between one blade and the others 
are very small, perhaps even insig- 


nificant. All three blades produce sur- 
faces that require little, if any, follow- 
up smoothing. Ripped edges, for exam- 
ple, can be glued up with no need to 
plane or joint. A little light sanding 
will make any cut ready for finishing. 

Each of these blades, however, has 
a unique design and "personality" And 
after using the blades for several 
weeks, I have concluded that it's the 
personality of the blade—the way it 
handles, feels, and sounds—that's 
more important than the slight differ- 
ences in cut quality. 

With that in mind, what follow are 
my observations on each blade: 

Continued 
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Mr. Sawdust, in my opinion, is the 
most pleasant to use of the three 
blades tested. It runs the quietest and 
makes the smoothest cuts. When you 
feed it a piece of wood, it seems to 
slice rather than chew its way through 
the stock. Very low pressure is required 
to feed it; the blade seems eager to cut. 

On a radial-arm saw, it has an al- 
most magical feel. Again it is eager 
to cut, but it has no tendency to grab 
in the kerf. If you have ever used a 
radial-arm, you know one possible sce- 
nario: You carefully draw the saw into 
your stock, feeding it slowly. Suddenly 
the saw grabs and surges forward out 
of control. In a flash it binds up and 
stalls the motor, perhaps tearing your 
stock in the process. That wont happen 
with this blade. I ran it across some 
'two-inch cherry, and it felt as though 
I was slicing salami. The Mr. Sawdust 
has one drawback, though: Its price 
is $162. 

The Freud LU85M is a brand-new 
80-tooth blade with a Teflon-coated 
plate. Designed strictly for crosscut- 
ting, it leads the group in that depart- 
ment, as the table shows. This blade 
is slightly behind the Mr. Sawdust in 
quietness, smoothness of feed, and 
overall feel. But it produced better or 
equal cut quality in four out of five 
categories. And like other Freud 


Electronic 
fapemeasure 


blades, this one is often available at 
discounts as high as 35 percent. That 
can bring its cost down to half that of 
a Mr. Sawdust. 

Sanblade has a unique way of mak- 
ing smooth cuts: Bonded to each side 
of the blade are heavy-duty discs of 
120-grit-coated abrasive that sand 
each cut as you make it. It’s a good 
idea that loses something in actual 
practice. 

Because the abrasive discs are only 


Super saw blades: how cnet = 


| | Freud LUB5M|Mr. Sawdust| Sanblade 
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eight inches in diameter, they fall 
about an inch short of the rim of the 
blade. This means you have to raise 
the blade an inch above the top of your 
stock on a table saw. Increasing blade 
exposure increases your chances of an 
accident—and increases the odds that 
it will be a severe one. 


To use the blade on a radial-arm 
saw, you have to bury the blade a full 
inch into your table, which is inconve- 
nient and decreases the capacity of 
the blade. In effect, this is a 10-inch 
blade with the cutting capacity of an 
eight-incher. 

The added friction produced by the 
sanding action of the Sanblade also 
makes it prone to grab and stall when 
used on a radial-arm. That two-inch 
cherry the Mr. Sawdust sliced with 
ease was virtually impossible to han- 
dle with the Sanblade. Every time I 
tried to ease it into the stock, it would 
grab and stall the saw. 

Conclusions: If you have the money 
and use a radial-arm saw, make the 
Mr. Sawdust your first choice. If you 
use a table saw, the Freud is a better 
buy. And if you are interested in good 
performance at a real bargain price, 
consider the 50-tooth Freud combina- 
tion blade called the LU84M. I've been 
using this blade in my shop for some 
time. It cuts nearly as smoothly as the 
three super blades—ripping and cross- 
cutting plywood, hardwood, softwoods 
—and it sells for as little as $40. 


THE SUPER BLADES: WHO MAKES THEM 


Freud USA, Box 7178, 218 Field Ave., High Point NC 27264; 
Forrest Mfg., Co., 250 Delawanna Ave., Clifton NJ 07014 
(Mr. Sawdust); The Clemson Group, 22 Cottage St., Middle- 
town NY 10940 (Sanblade). 


Not long after hand-held calculators came along, I forgot 
how to add, subtract, multiply, and divide. Now, thanks 
to the new Keson CalcuTape, I am going to forget the 
Pythagorean theorem and all those tedious formulas for 
converting the English system to metric and back. 

Housed in a compact case measuring exactly 3.74 by 
2.56 by 1.33 inches (that's 9.4996 by 6.5024 by 3.3782 
centimeters) are pre-programmed electronics that will 
make all those calculations for you at the push of a few 
buttons. You can zip from Fahrenheit to Celsius, miles 
to kilometers, cubic inches to cubic centimeters, square 
feet to square meters, and so on, without a single worry 
over details such as "degrees F minus 32 times 5/9.” Or 
is it 9/5? 

All in all, CalcuTape can handle 32 different conversions, 
find the hypotenuse of any right triangle, and do squares, 
powers, reciprocals, plus basic arithmetic. And it has a 
memory, so you don't need yours. 

On top of all this, there's a 16-foot measuring tape, cali- 
brated in English and metric units, so it's easy to come 
up with data to plug into the calculator. 

Using all this capability takes only a few seconds to 
master. All the button-pushing sequences are detailed in- 
side the snap-open lid, and even the most complicated work 
requires just five separate button punches. After using 
the CalcuTape to help draw up plans for a cabinet I'm 
making, I am impressed. 
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CaleuTape combines a calculator with a 16-foot measuring 
tape. It makes English-to-metric conversions, finds any 
hypotenuse, and turns itself off after 12 minutes of nonuse. 
Calculation sequences are detailed inside the cover. : 


In fact, I have just two complaints: 

I wish the tape were wider. A 16-foot tape should be an 
inch across for maximum stiffness at full extension. This 
one is just % inch wide. 

And taking inside measurements is a bit clumsy. ў: 
stead of adding the usual two inches, the larger case of 
the CalcuTape makes you add 33% inches. 

CalcuTape is made by Keson Industries (Box 394, 
Naperville, Ill. 60540), and it will probably be available 
at hardware stores and through Sears by the time you 
read this. What about price? It should cost approximately 
$60.—A. J. Hand 


Over 13 million transmissions 
will fail in 1984." 


Typical OE 
transmission oil cooler 


Hayden Trans-Cooler 
medium duty * 


90% of these transmissions will fail due to overheating. 


You be the judge. Compare an original 
equipment transmission oil cooler with a 
Hayden Trans-Cooler*?. Located in the 
radiator tank surrounded by 240°F cool- 
ant, the original equipment oil cooler 
stands little or no chance of cooling trans- 
mission fluid that runs up to 286°F under 
normal ariving conditions. You can't cool 
hot oil effectively with hot water. It's that 
simple. Even at 110°F air cools better than 
coolant at 240*F. 


More and more people are installing 
Hayden auxiliary Trans-Coolers on their 
cars. A mid-size Hayden Trans-Cooler 

can reduce your transmission's operating 
temperature as much as 70°F. Remember, 


each 20*F drop in temperature doubles oil 
and equipment life. 


Quick do-it-yourself installation. If you 
can change the oil in your car, you can 
make the installation yourself using 
Hayden's patented Quik-Mount and 
Quick-Connect systems. 


Don't become a statistic. See your local 
auto parts store, automotive chain store, 
RV dealer, hitch installer, mechanic or 
installer today and ask for Hayden oil 
cooling protection. The car's life you save 
may be your own. 


"Courtesy ATRA (Automatic Transmission Rebuilders Association) 


send today for free product brochure. 


4531 Pomona Road, Р.О. Box 848 
Corona, CA 94720 


Hayden Trans-Cooler prices start as low as $29.95, Does not include installation 
To receive direct ordering information call toll FREE outside CA 1-800-854-4757 
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` BUYER'S 
GUIDE 


Before buying a car stereo, home 
stereo, or telephone, read the 
famous Crutchfield Buyer's Guide. 
It is fact-filled with important con- 
sumer tips, informative articles, 
comparison charts, installation 
guides, and more! Plus, you'll find 
a huge selection of all the top 
brand name products at money 
saving prices. For your FREE copy, 


Call toll-free today! 


800-336-5566 


Be sure to mention Popular Science when calling. 
In Virginia call toll free 600-552-3961. 


<a" анны 


Send me your tree catalog 
by Third Class mail 


Rush me your free catalog. 
[.] (б enclosing $1 for First Class postage 
р" 
JAccress 
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1 Crutchfield Park, Dept PS, Charlottesville, VA ке И 
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Bits & Bytes 


By JOHN FREE 


Flip-up drives 


Zenith Radio Corp.’s computer divi- 
sion, Zenith Data Systems, has joined 
the stampede to make models partially 
compatible with the IBM PC. Zenith’s 
add-ons to its popular S-100-bus-model 
line have been dubbed Z-100 PCs and 
include transportables such as the 
Z-160 (above) and desk-tops like the 
Z-150 (below). Zenith found that more 
than 175 IBM PC software titles and 
many plug-in boards were compatible. 
Some 6,000 Z-100 PCs will go into a 
new nationwide United Press Interna- 


| tional management system for radio 


broadcasters. 

ZDS’s 33-pound transportable has a 
unique, top-load flip-up disk system, 
available with one 5.25-inch 360K 
drive ($2,799) or two drives ($3,199). 
The Z-160 has a nine-inch amber CRT, 
with 640-by-200-pixel graphics. You 
can plug in a monitor for color. Zenith’s 
PC portables and desk-tops have 128K 
of RAM, expandable to 640K. Stan- 
dard serial and parallel ports support 
up to three peripheral devices. That’s 
a bonus: On a fully configured Z-100 
PC, the ports keep four slots for expan- 


| sion boards free—an enhancement 


over IBM's machine. The desk-top 
models, which require a monitor, have 
similar features. The dual-drive desk- 
top is $3,099, and a floppy-disk-and- 


10.6-megabyte-Winchester model is 
$4,799. 


Laser printers 


While I was preparing an article about 
laser-based computer printers [“Quiet 
—High-Tech Printers at Work," PS, 
Feb.], a Canon official told me that 
low-priced models—at least for laser | 
designs— were almost here. These | 
printers deliver high-resolution out- 
put at high speed by forming char- 
acters or graphics with a solid-state 
laser on a sensitized drum. Canon's 

Continued 
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The Technology Store 


A DIVISION OF TANDY CORPORATION 
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| FACT 


ө 8 hp. 4-cycle gasoline engine! 
ө U.S. made! U.S. quality! 


@ 1 year warranty! 


Over 350 service 
centers in the U.S. 


Aw | 


ы E a 
FOR HOME! Keep sump 
pump, well pump, appli- 
ances operating in case 
of any power outage. 


FOR WINTER STORMS! 
No freezeups or burst wa- 
ter pipes when you have 
this generator on hand. 


source of portable elec- 
tric power anywhere. 
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FOR CABIN or CAMP! In 
the wilderness, you can 
enjoy comforts of electri- 
city with this generator. 


MUST LIQUIDATE - 
AT BELOW DEALER COST! 
4000 Watt Gasoline Operated 


Power Generator 


ORY NEW! FACTOR 


DON'T let a storm rob YOUR home of vital 
electric power! With this 4000 watt 
generator, you ALWAYS have a 
reliable standby source of 115V 
and 230V plug-in power! 


Credit card members can order by phone, 
24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 | 


If busy signal, or if no answer, call: 


А, Toll-Free: 1-800-328-5727 
Surs In Minnesota, call: 1-800-742-5685 


C.O.M.B. Co. | 


The Nation's LARGEST Liquidator 


14605 28th AVE. N @ MINNEAPOLIS, MN 55441 


PUBLIC NOTICE! 
Bankruptcy and Financially | 
Distressed Merchandise! 


We are authorized liquidators of in- 
ventories that must be quickly sold 
at sacrifice prices due to a variety 
of reasons, such as: 


Overproduction. Last year's mod- 
els. Order cancellations. Bankrupt- 


cy. Out of season. Plant closings. 
Economic recession. Financial dif- 
iculties. Excessive competition. 

| Ifyou know of a company with sur- 
plus inventories that must be liqui- 
dated for immediate cash, call us 
Toll-Free: 1-800-328-0609. Only 
M products in perfect operating con- 
WM dition will be considered. 


Y PERFECT! 


Single phase. 
| 60-сусіе 


two 15 атр 
115V outlets 
and one 15 amp 


230V out- 
. let | 
Serious Р: | 
storms can To determine max. 


load you can put on the 
generator, use this formula: 
Volts x Amps = Watts. (Don't 
exceed the 4000 watt max. limit.) 


occur anytime 
of year. Be pre- 
pared ALWAYS! 


A storm could knock out your electrical power for hours, or for days! 
Food could spoil in your refrigerator. A motor in your furnace could stop 
running in winter and leave your family shivering in the cold. A well 
could stop pumping water needed for cooking or bathroom facilities. 
The losses could cost you up to hundreds of dollars... or maybe even 
much more! And think of all the discomfort and inconvenience! 


But, you never have to worry when you have this excellent quality port- 
able generator. It's U.S. made! And it provides you with 3 convenient 
plug-in outlets for 115V and 230V service... 15 amps at each outlet. 


Just put oil in the crankcase, pour | | 
Compare at over 


gas in the tank, and start the engine. 


Use the generator to run your lights, 
OUT THEY GO AT ONLY: 


a sump pump, well pump or power 
tools, etc. Plug in small kitchen ap- 
pliances, a refrigerator, freezer, etc. 
Of course, you can't run everything 
at one time. (Remember the 4000 
watt limit.) But you CAN run enough 
things to keep vital functions opera- 
ting as you need them. 


® 4-cycle, single cylinder engine. 

e Produces 8 hp. at 3600 rpm. 

@ Recoil start. Manual choke. 

6 4-qt. gas tank. Uses about .83 gal. 
per hr. at full load. (Runs longer 
with less load.) 


Price subject to change after 60 days. 
Offer void outside original 48 states. 


Pushbutton electric start 

model available at $588 . 

© Chrome plated piston and alumi- Electric start model requires 12V 
num alloy cylinder help dissipate battery (not incl.) or jump start. 


running. | C, O.M.B. Co. / Liquidators Dept. F-553-1196 
e Size: 1712"W x 14605 28th Ave. N. / Minneapolis, Minn. 55441 
25"L x 18"H. . | Ship me the 4000 watt Generator(s). (Indicate how many.): 
Ф Shipping weight: | Г — No. 1196 Manual Start at $488 each. 
approx. 140 lbs. | Г1—__Мо. 1198 Pushbutton Electric Start at $588 each. 
| will pay shipping charge to driver upon delivery. (Allow 4-5 


weeks for delivery. Add 2-3 weeks extra if paid by check. Sor- 
ry, no C.O.D. orders. Minn. residents add 6% state sales tax.) 


О My check or money order is enclosed. 
Charge my: O MasterCard * (L2 VISA Г Ат. Ex. ODiners Club 


Acct. No. е Ехр. 
PLEASE PRINT CLEARLY 
Nama 
Address — 

City 
State 
Phone 


ZIP 


Sign here 


| to your home, include note with this order stating town ad- 
dress af nearest store, friend or truck terminal to ship to. 
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Rural Route Customer: If truck carriers do not normally deliver 


Bits & Bytes. 


clever cost-cutting trick: combining 
the innards of its mass-produced, car- 
tridge-type PC-10/20 copy machines 
[^Desk-Top Copier," PS, Aug. '83] with 
a laser system. 

Canon's newest print mechanism, 
about the size of the PC-10/20s, can 
spew out eight pages a minute. Its 
300-dot-per-inch resolution far exceeds 
impact dot-matrix models [PS, Dec. 
'83]. Canon (Lake Success, N.Y.) sells 
the mechanism to other firms (about 


| $1,000 in volume), which add inter- 


face electronics. Completed printers, 
which can print 10 times faster than 
daisy-wheels, should soon be available 
for about $2,500 and up. 


IBM's PC portable 


Many portable-computer firms have 


| made their hardware partially com- 


patible with IBM PC software. But 
now Big Blue itself is entering the 


transportable field. IBM's $2,795 Por- | 
table Personal Computer is a 30- 


pounder that measures 20 by 17 by 
eight inches. There's plenty of mem- 
ory: 256K, expandable to 512K. An 
optional drive doubles disk storage to 
720K. The take-along PC has a nine- 
inch amber CRT. 


Nibbles 


è Like to feed single sheets, envel- 
opes, or multi-copy forms through your 
low-cost tractor-feed printer? Paper 
Conveyor, from Valinco Automation 
Ltd. (2465 Dunwin Dr., Mississauga, 


| Ontario, Canada), is a 3.5-foot-long 


plastic loop (three 84-line pages) with 
tractor-feed holes and slots to carry 
sheets. It costs $29.95. 

e Timex has joined Texas Instru- 


| ments and Mattel in escaping from the 


low-cost-home-computer field. Timex, 
which made the first under-$100 mod- 
el for Sinclair Research [PS cover, 
Aug. 82|, will stop making the Timex 
Sinclair 1500 and 2068 color computer 
when it uses up its parts inventory. 
€ Soundmaster П is a new $120 
Apple II board that has dual sound- 
generation circuits and programs to 
create arcade-type sound effects. It's 
made by Kearsarge Industries Inc., 
12310 Pinecrest Rd., Reston, Va. 22091. 


| $100,000 computer prize 


Use your computer to make a mathe- 
matical breakthrough, and you may 
win the "Fredkin Prize for Computer 
Discovery in Mathematics," given by 
Carnegie-Mellon University. The prize 
is in numbers everybody can under- 
stand: $100,000. 
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[Continued ro page 77] 

ian company Rinaldo Piaggio, which 
will build the aircraft's wing, rear, and 
other components. Gates, a Tucson, 


Ariz., firm, will build the canard and | 


forward fuselage. 

The unusual co-production project 
came after Gates sought a new air- 
craft with Learjet performance and 
quality but costing less. Piaggio had 
the design, and the deal was struck. 

“We were not interested in an un- 
der-performing airplane," said Gates 
vice-president Ronald D. Neal. "And 
we didn't want a 'me-too' airplane." 

The GP-180 is the largest of its new 
breed, with a six-foot-wide cabin and 
five-foot, nine-inch interior height. 
"The Piaggio design was driven by the 
belief that the purpose of an aircraft 
is to fly people," Neal said. “We didn't 
want the wing's structural box pro- 
truding into the cabin where you end 
up stepping over it. 

^But if you put the wing back there, 
the whole aircraft is out front and now 
what do you do?" Neal continued. "You 
can put a huge tail on it or you can 
put a canard up front to help provide 
the basic balance and stability.” 

Some composites will be used in the 
ship, Neal says, but the basic construc- 
tion will be aluminum. “We feel com- 
fortable with retaining aluminum for 
a period of time," said Neal. "A lot of 


proof is needed on composites. They're | 


coming in a major way, but there is 
more to be done." 
Tandem-wing jet 

NASA's four-jet research aircraft, a 
modified A-3B Sky Warrior, is now in 
preliminary design and won't fly until 
1988. À major goal of the program: to 
develop data on a canard's efficiency 
in keeping the plane's nose up as en- 
gine exhaust is blown over the main 
wing (see diagram). 

“With a conventional tail, there 
would be a downward force vector, 
which reduces aircraft performance," 
NASAs Riddle said. “But by putting 
a canard and control surfaces out 
front, you get an upward force vector 
to balance out the nose-down moment. 


The name of the game is to get as | 


much lift as you can so you can carry 
as much weight as possible." 

Results from the NASA program are 
expected to influence both military- 
and commercial-jet design in the next 
decade, Riddle said. 

Long before that, the four new high- 
performance business aircraft using 
canards and pusher engines will have 
opened a new age in business-aircraft 
design. “The industry has been con- 
servative for years," said Neal. “Now 
were pushing. 

"These airplanes will be better than 
anything that exists today." 25 


ТНЕ КАТУ OF VALUES IN 
___ INTERNATIONAL TECHNOLOGY 


A new concept in seating 
The “Back” Chair was designed to support you 
so that your weight distributes evenly between 
posterior and knees. Because the seat slopes 
forward toward the knee support, your back- 
bone automatically straightens and your body 
naturally relaxes into a correct position— 
which leads to proper posture. Use of this 
chair will reduce stress on the lower back, 
thereby allowing you to sit for a longer 
period of time than conventional chairs 
allow. This chair is an outstanding 
work chair, as it allows a person to 
work in healthy comfort, improving 
efficiency. Strong, flexing beechwood base is complemented by a 35 
rich velour padded seat and knee pad. Assembles easily with just su TED 

zx  āscrewdriver. Once you try it, you'll quickly agree you RETAIL PRICE 

ENS. have the best seat in the house. By British Design. 95 
| Item * E01-138 79 


Lean Machine 
Ride your way to fitness, anywhere or anytime. Dynamic Classics 
sturdy double-action exercise cycle folds flat to store...unfolds in a 
‚ Шу to let you enjoy all the benefits of biking and rowing. Use the | 
y scientifically designed hydraulic rowing action handle to 
$ strengthen arms and shoulders; shape and tone chest 
and back muscles; tighten the tummy. Using the cycle 
to shape, tone and trim your calves, thighs and hips. 
Adjustable tension control to set your own pace. The 
speedometer/odometer will keep a record of your progress. 
Enjoy the sense of accomplishment that comes with in- 
creasing cardio-vascular strength and circulation, muscle 
tone and stamina—while losing unsightly inches. Adjust- 
able height padded saddle seat. Item * E09-733 


np. 8995 
sd TED 
RETAIL ICE 


The handiest tool in your trunk 

The only thing worse than a flat tire is a flat spare 

too. But with this Portable Air Compressor by 

MVP Industries, you may not even need your spare! 

Plugs into cigarette lighter, delivers 200 

PSI. Comes with 12 ft. cord/lighter plug, 30" air 

hose with two positive lock valves, two nozzles 

adaptors, built-in storage compartment, sports 

needle adaptor, and built-in pressure gauge. 

For auto and truck tires, air shocks, bicycle 

5 tires, footballs, air mattresses 
and dozens of other inflat- 


sd ITED * rni. 3 
E. ables. Item * E01 1152995 


# CREDIT CARD HOLDERS MAY ORDER TOLL FREE 800-641-6508 = 
MISSOURI / OUTSIDE u.s. ORDERS 417-882-0002 


METHOD OF PAYMENT: 

L] AMERICAN EXPRESS: 

Е DINERS CLUB Г] VISA EXPIRATION DATE CARDHOLDERS SIGMHATURE 
MASTERCARD olini | 

C CHECK/MONEY ORDER ORDER РАТЕ 
Sorry, NO COD's NAME —— 
—— M AZTECH™ ADDRESS 

523 W. PLAINVIEW ROAD CITY 
P.O. BOX 10167 GS STATE ор 


48°) SPRINGFIELD, MO 65808 


If you haven't received an Aztech Catalog 
recently, please call toll-free or write 
today for a complimentary copy. 


DAYTIME PHONE * . 


SHIPPING, HAMDLING $20.01 to $30.00 . 
& INSURANCE CHARGES $30.01 to $50.00 ..... $4.25 
MERCHANDISE VALUE: $50.01 to 3100.00 ....$5.25 


ONLY MISSOURI RESIDENTS PAY 4% SALES TAX 


If for any reason you are not delighted with your order. return it to us within 30 days for a cheerful and prompt refund or credit. 
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Booming sales response 


* Quality designs and 
imaginative floorplans 


exterior 


Own your own 


distributorship 
* Huge market 


* No inventory required 
* Low capital investment 


to our revolutionary 
steel frame homes! 


» Significantly lower prices 

• 60% more energy efficient than 
conventional homes (9Y2" 
insulation walls and roof) 

* Virtually maintenance free 


• Sales doubled in 1983 alone! 


profitable Tri-Steel 


* Complete deaier training/support 


Select territories now available. $3950 refundable investment required. Call 


or write for free color brochure. Or send $85 for home planning kit and video 


tape (specify VHS or Beta). 


с 


Depended on by outdoorsmen 
since 1898, Ka-bar knives were a 
natural choice of the U.S. Marines, 
who relied on and fought with them 
in World War II. 

But legends aren't created over- 
night. It takes an exacting piece of 
workmanship to become a legend. 
Plus a proud record of quality and 
performance. 

And today, Ka-bar is a leader in 
new design development. Our 
knives feature fine honed stainless 
and carbon steel blades combined 
with handsome functionally 
designed handles. Ka-bar knives are 
built to /ast — and we back that 
promise with a lifetime warranty. 

Ka-bar. Our experience has made 
us a legend. 


KABAR' , 
COLE Y 


FREES 
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TRI-STEE 
STRUCTURES 


1-800-433-5555 ° 


Purchase any Ka-bar knife and get a free sharpening stone complete 
with leather case. Simply pick up a coupon at your Ka- bar dealer, or send 
the end flap with model number from your Ka-bar knife box along 
with your register receipt and your name and address lo 


1400 Crescent * Denton, TX 76201 
In Texas: (817) 566-1386 


Outside Texas Toll-free: 


KA-BAR STONE OFFER 

PO BOX 5983 

CLEVELAND, OHIO 
44101 


Superinsulation 
wail system 


Superinsulated houses are proven en- 
ergy savers, but superinsulated walls 
—12 inches thick or more—can be 
costly, in both materials and labor. 

The solution? One came to engineer 
David Begin of Edmonton, Canada. He 
visualized a wall coming apart—2 x 4 
wall studs splitting down the middle 
—leaving a space in between. In his 
mind’s eye, too, came a way to hold 
the split wall together: 2 x 4 spacers at 
the top, middle, and bottom, secured 
with conventional truss plates. The 
result? The Ecostud truss stud. 

An Ecostud truss stud typically has 
two 2 x 3s as the vertical components, 
but a 2 x 3 and a 2 x 4 member сап be 
combined if extra strength is required. 
Ecostuds can be built by any plant 
that manufactures roof trusses, at a 
cost well under $1 per linear foot, 
Begin claims. 

Generally, an Ecostud wall is built 
on the ground and then raised into 
position. Plumbing and wiring run be- 
tween the vertical members. Once in 
place, the stud cavities are stuffed 
with R-40 fiberglass batts (strips of 
insulation, which, when packed into 
the gaps between horizontal spacers, 
minimize convection currents). 

Another problem with superinsu- 
lated houses is also minimized by the 
Ecostud system. Thermal bridging 
—heat loss through contiguous wall 
members—is reduced by a factor of 
10 over a conventional wall system. 
—Paul Tatarewicz 


$3 


PUBLIC NOTICE! 


| Renowned manufacturer 
of top quality electronic | 
testing devices replaces - 
| a current model with a 
newer version! 


C.0.M.B. is now author- 
ized to liquidate discon- 
tinued model at a dras- ҝ 
tically reduced price! 


MUST LIQUIDATE 
WESTON LCD Digital 


Includes informative 
= easy-to-read 
LCD digital 


readout! 


Double-exposure photo (lower) shows 
Safe-T-Gaff in both positions—open for 7 
gaffing and closed for safe storage. Sev- 
eral handle sizes fit one gaff head. 


We were 40 miles off Cape Hatteras 
when the large wahoo came up behind 
our boat and walloped a skipping bait 
fish. As Jerry ran to grab the rod from 
its holder, his leg smashed into an im- 
properly stowed gaff and drove its 
point deep into his shin. 

That was the first gaff accident I 
had ever seen, but according to Ted 
Simonson, inventor of the Safe-T-Gaff 
(shown above), 120,000 such accidents 
are reported every year. Simonson's 
gaff has a folding head that can be 
locked closed between uses, with its 
point safely out of the way. It locks 
open for action when you bring your 
fish to the boat. 

I found the Safe-T-Gaff to be a good 
solution to the safety problem. The 
folding head is made of strong, high- 
quality Zytel plastic, and the mecha- 
nism locks firmly in both open and 
closed positions. The hook is made of 
stainless steel and comes with a nee- 
dle-fine point. | 

Handles are solid maple with ribbed 
plastic grips. They have threads cut 
in one end so they can be screwed 


BER ae AER 
Ideal for professionals and do-it-yourselfers! 
Weston products are highly respected by professionals for superior quality = ү 


and advanced technology! Here's a factory-perfect test instrument that car- 

ries on that fine tradition. This Volt-Ohm Meter is ideal for field service, re- 
pair shops, laboratories, classrooms and home handymen. Use it to check J Bry | 
all types of circuitry problems and electrical functions. Multi-range functions 


EASY TO USE! Turn range control knob to one of five functions: Low Volts, With auto sensing! Ac- 
Volts (AC/DC), Continuity, Resistance or Diode Test. Connect test leads to (AC. DC). Low Volts 


desired voltage points. The display quickly shows precise measurements! (AC), Continuity, Re- 


| N 5 А sistance, Diode ‘est! 
EASY TO READ! Large, high contrast LCD display. For any improper measure- 
ment condition, the display alerts you by FLASHING! Manufacturer's 


HEAVILY PROTECTED! Functions are overload protected against voltages as Suggested Retail | 


high as 750V AC or 1000V DC. Casing is shock, $4 59 2 | 


grease and water-resistant for added protection. 
QUT THEY GO AT ONLY: 


e Auto ranging for easy hands-off operation. 
Auto sensing and indication of mixed AC/DC 
signals. Auto “zeroing” and polarity. 

e Lab grade 0.1% DC accuracy. AC accuracy, 1%. 

e input impedance: 10 megohms. 

e Continuity and diode test functions with beep 
tone for low resistance or forward voltage drop. 

e Built-in measuring jacks. Fully safety insulated. 

e All functions use same test leads (incl.) and іп- Thick leatherette case 


Price subject to change 


A ; a ti i gl inclu ' j- 3 er voi 
right into the plastic gaff head (photo). | |, gut jacks. No changing of connectors! ete Т | or dem 
This makes the handles (which are 2 Year Limited Warranty E ae T e ACRI 
ies тертеу) replaceable and inter- | RR aene Wi: Мира Марино БЕНИ 
changeable. 


КО mm ml So) = livery. Add 2. -3 weeks extra if paid by check. No C.O.D.s.) 


\ Credit card members can order - | О My check or money order is enclosed. (Minnesota resi- 


The Safe-T-Gaff is made in four 
models: A short billy gaff ($23.50) plus 
three-, four-, and six-footers, priced | 


RN pe —— Volt-Ohm Meter(s) at $58.00 each plus $3.25 
ESS KAF each for shi pping and handling. (Allow 3-4 weeks for de- [ 


phone, 24 hours a day, 7 days a week. dents add 6% state sales tax. ) 
Toll-Free: 1-800-328-0609 | charge my: VISA OG MasterCard? OAm. Ех. (Diners Club 


at $25.50, $27.50, and $34.95. All but | i If busy signal, or if no answer, call: Acct. No. Exp 
the billy gaff will float. The gaffs have | \K Toll-Free: 1-800-328-5727 |” PLEASE PRINT CLEARLY | 
а lifetime guarantee on all moving | [Ry “mss !n Minnesota. call: 1-800-742-5685 | ame 

parts; they're available at tackle shops à € 

or direct from Safe-T-Gaff (Box 312, E ed О. М. В. Со. | | 2% -— 


West H tead, N.Y. 11552). If 
order direct, add $2 for shipping | танаа "° 
A. J. Hand | MINNEAPOLIS, MINNESOTA 55441 | Sign Here 
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Мон rate А Shop Talk 


Rugged.. 
Practical... 
Field-Proven. . 


t END FREE INFORMATION KIT and tell me 

about the secrets of Windstream's 
remarkable efficiency. . . How your cost of $489 
includes a free voltage regulator, 15-day return 
privilege, free Owner's Manual . . . How hundreds of 
owners worldwide are now using Windstream for 
their independent energy systems. For homes, 
weekend cottages. radios, boats, RV's, remote 
sites...and more. 


Name 
Address 
City _ State ED NM 


Windstream Wind Generator 


Thermax/1 Mill St. (D-14yBurlington, VT 05401 
[ког fast service, call 1-802-658-1098 


SA TELLI TE 
TELEVISION 


S ri тм MAGAZINE 


A monthly of 1 ене pages, has all you need 
to know about where to find equipment, how it 
performs, how to install it, legal viewpoints, & 
industry insights. 


e $24.95 per yr. (12 monthly issues) 
MONEY BACK GUARANTEE if not satisfied. 
Keep first issue with our compliments. 


e $2.00 for Sample Issue 
If you already have a dish, then you need 


ӨпЅағ 


A WEEKLY SATELLITE TV PROGRAMMING GUIDE 


* Weekly Updated Listings 
* All Scheduled Channels 
* Complete Movie Listing 

* All Sports Specials 

* Prime Time Highlights 


e $39.00 per yr. (52 weekly issues) 
e $1.00 for Sample Copy 


Visa* or MasterCard" accepted (subscription 
orders only). All prices in US funds only. Write 
for foreign rates. 


Send this ad along with your order to: 
DU m 


|». STV OnSat 
P.o. Box 2384 - Dept. PS | 
| Shelby, NC 281 51 
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By AL LEES 


Installing a microwave 


My kitchen was an ideal candidate for 
an over-the-stove microwave: It had 
the standard-width, high-mounted 
range hood shown in the first photo. 
Once Га shut off the circuit that fed 
its fan and light, it was easy to re- 
move this hood. 

Unfortunately, I found my refriger- 
ator was on the same circuit—and 
thats a no-no. When I ordered my 
oven from the Sears catalog (it’s the 
$590 Spacemaster; Sears also offers a 
version with recipe memory for $740), 


I checked with the company's experts. 
They confirmed that it's best to put a 
microwave oven on its own grounded 
circuit. 

If your existing circuit had a wall 
outlet, you'd just take care not to plug 
heavy-draw appliances into it while 
using the microwave. But since a 
fridge turns itself on and off and the 
Spacemaster draws at least as much 
current, if they both surged on at once 
my circuit-breaker would trip. 

So I ran a new 110-volt, 15-amp line 
to an outlet box mounted inside the 


overhead cabinet and drilled a hole in | 


di 


the bottom large enough to allow the 
three-prong plug on the end of the 
microwave's power cord to pass. Note 
in the second photo that I’ve separated 
| the oven from its mounting sheath. 
| (Charcoal filter, grille, and fluorescent 
| tube, also removed, are on counter at, 
right.) You feed the power cord up 
through the hole as you lift the sheath 
into position. Then you anchor the 
sheath with four bolts down through 
the cabinet floor and toggle bolts or 
lag screws through the rear wall. 
(Sears provides full-size drilling tem- 
plates and all fasteners.) 

Once the sheath is anchored, it’s a 
simple (two-man) job to lift the oven 
| onto the side tracks and slide it in. 
When you reconnect the wiring har- 
| ness between the two, you’re ready to 
program your first cooking job. 


Plants on pulleys 


Hanging plants dress up any add-on 
outdoor living area, whether deck or 
patio (and this issue offers plans for 
both). The problem is that overhead 
planters are hard to water without 
climbing on and off a step stool. The 
photo above demonstrates a system 
| employed by the designer of this is- 
sue's tiled patio, but it can be adapted 
| to any area with an overhead trellis 
| or beam or where a steel cable can be 
run to a nearby tree. 

Planters are hung from steel rings 
at the end of a '4-inch nylon rope that 
passes through a simple sheathed pul- 
ley designed for boat rigging. This pul- 

‘ley is anchored to the overhead beam 
or cable. The rope continues to a sec- 
ond pulley (mounted on the house at 
the same height) and down to a clevis 
screwed to the wall. In American 
Olean’s photo, the man holds the plant 
at the best height for watering. He'll 
then hoist it back up and wrap his 
end of the rope around the clevis.E 


MUST LIQUIDATE 
AT BELOW DEALER COST! 
Energy-Saving, Variable Speed 


52" Ceiling Fans 


$3,398,700 
LIQUIDATION! 
EDISON division 
of Toastmaster 
discontinues 
manufacturing 
ceiling fans! 
C.0.M.B. Co. now author- 
ized to liquidate final fan 
inventory to tne public at | 
FAR BELOW dealer cost! 


Variable speeds Solid wood © ag | 
at the turn blades in rich P — > | 
of a knob! pecan finish! — .— ate м, 
ee woe ele 
| p ER s | | n | e z L 


Made in U.S.A. to 
high quality standards by 


Edison’ 


Division of TOASTMASTER 


*NOTE: 

We guarantee our 
liquidation price 

is BELOW Edison's 
published price list 

to dealers. FREE fan to 
anyone who can prove differently. 


Beauty, excellent 
quality and smooth operation in an 
energy-saving fan that’s easy to install. 


Ceiling fans have become so highly popular that competition 
is very intense among the many manufacturers. So intense 
that some of them have quit the business! The Edision divi- 2 
sion of the famous T oastmaster corporation was firmly сот- od 
mited to producing high quality fans. But that also meant m 

high retail price tags . . . which cut down on sales volume. 

So Edison decided to stop making fans and to liquidate this 
remaining inventory at a drastic price reduction. Their loss is 
YOUR BIG GAIN! Now get a great bargain on excellent fans! 


Refreshingly cool in hot weather! 

In summer, the cooling breezes created by these fans allow 
you to cut down on air conditioning. You'll enjoy substantial 
savings on energy costs! The large 52" diameter sweep of 
the blades provides movement of air for an entire room! 


Helps keep you warmer and comfortable in winter! 
In winter, you canlower your thermostat and save on heating 
bills. And still stay warm and comfortable! As heated air rises 
to the ceiling, the slow-moving fan blades gently recirculate 
the warm air down again. This continuous mixing of air pro- 
vides grow uniformity of warmth throughout the entire 
room... to help avoid cold areas by windows and doors. 


This is a high quality fan, made to exacting specifications 
under strict U.S. quality control. The smooth running per- 
formance compares with the best on the market! The sturdy 
motor housing is in rich-looking chocolate brown. Antique 
brass blade brackets add accents of golden beauty! The de- 
pendable motor features all-metal construction with sealed, 
lubricated ball-bearings for smooth, quiet operation. And 
the motor is direct drive, with NO belts to wear out. 


Overall vertical height is approx. 15". Convenient on/ off 
pull chain. Pre-wired for easy installation of optional center 
light kit. (See order form for light kit.) Base is also pre-wired 
for easy installation. All hardware and in- 
structions included. Supply of fans is very 
limited. Place your order promptly! 


? = 3 Year Limited ai | 
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СЕМТЕК 
LIGHT KIT 


Add this decorative four-light Flor- 
| entine fixture to your fan. Elegant | 


tulip-shape shades are crafted of 
frosted white glass and are comp- | | 
lemented by antique brass fixtures. | 
Uses 4 standard light bulbs (NOT 
incl.). A pull chain controls lights or 
fan orlights AND fan. Pre-wired for 
easy installation. 


Retail Value: 549,95 


Liquidation Price | || 


Manufacturer's 
Suggested Retail 


3149.95 | 


As per mfgrs. Aug. ‘82 Price List. 


OUT THEY GO AT ONLY: 


Offer void outside original 4B states. 
pe == — es ie LLL 
| C.O.M.B. Co. / Liquidators Dept. F-549 
14605 28th Avenue North / Minneapolis, Minn. 55441 
O Item No. 62021-01 - Send Ceiling Fan(s) at $49 each 
plus $10 each for shipping and handling. 
Item No. 62115-02 - Send Light Kit(s) at $16.50 each 
plus $4.00 each for shipping and handling. 
PF innesota bcp add 6% state sales tax. Allow 3-4 weeks 


m 
== CO ers кап зини а, | E Yo o IM 2-3 weeks extra if paid by check. Sorry, no 
orders 


Toll-Free: 1-800-328-0609| О My check or money order is enclosed. 


If busy signal, or if no answer, call: | Charge: O MasterCard® O VISA O Am. Exp. 


/ Toll-Free: 1-800-328-5727 | Acct. No. 
Б In Minnesota, call: 1-800-742-5685 | | PLEASE PRINT CLEARLY 


C.O.M.B. Co. E: 


Address = u 
The Nation's LARGEST Liquidator! | 


City м Р 
Suh а И 
14605 28th AVENUE NORTH 
MINNEAPOLIS, MINNESOTA 55441 


O Diners Club 
Exp. 


ص 
Signed‏ 
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Use the compressor and an air nozzle to blow loose dust 
or water drops out of crevices before the spray gun does. 
A roll of wide paper and fresh tape make masking easy. 


Spray-painting safety 


Talk about shop safety usually generates about as much enthusiasm 
as a long session with an insurance salesman. But if you intend to 
paint a car, at least a few words of caution are in order. First, because 
most automotive-type paint products are flammable, you should have 


a fire extinguisher handy in the work area. Second, wear a good respi- | 


rator with replaceable filters. If you apply any paint removers, wear 
Viton or butyl-rubber gloves because the caustic chemicals in most 
removers will attack your skin. Wear safety glasses or goggles during 
any mixing, grinding, or power sanding. Finally, proper ventilation is 
extremely important. | propped a pair of old window fans in the open 
door and window of my garage. 


want to check the vehicle-color code on the ID tag. This is 
usually located somewhere on the front of the car. My 
VW's was in the front trunk. 

Acrylic lacquer offers some excellent advantages for 
beginners. It's less complicated to mix and spray, and it 
dries much more quickly than enamel. That means there's 
less chance for dust or suicidal bugs to settle into the 
finished paint. And if you make a mistake, you can sand 
or buff the problem away much sooner. 

But there are some negative aspects about lacquer. It 
must be rubbed out to get the best-possible results. Rub- 
bing out requires going over the entire car with ultra-fine 
sandpaper after the car has been painted. In addition, lac- 
quers and some enamel paints don't get along. If you spray 
lacquer over an original enamel top coat, the lacquer may 
not adhere or will craze or bleed through the old layer of 
paint. 
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How can you tell what type of paint is on your car? Rub 
some lacquer thinner on the old surface. Lacquer paint 
will dissolve quickly and acrylic lacquer somewhat more 
slowly, but the lacquer thinner won't put a dent in alkyd 
or acrylic enamel. 

Still, if you decide to paint over enamel with lacquer, 
you have a choice. You can take the car down to bare metal 
with a paint remover, or, if the enamel is in pretty good 
shape, you can use a primer-sealer. This will not only seal 
the possibly incompatible original paint from the new but 
will also act as a primer. 

I chose an acrylic enamel for three reasons: It doesn't 
have to rubbed out like lacquer, it provides a tougher finish, 
and it covers with fewer coats (I shot three coats). Unfor- 
tunately enamel takes much longer to dry than lacquer. 
Result: Even with all my attention to shop cleanliness, my 
finish coat picked up some dust and a few minor sags. 


Mistakes can be corrected 


If a mistake occurs, don't panic. Even big problems can 
usually be cured without starting the entire job over. The 
two best ways to avoid mistakes are to read the directions 
carefully and then to take your time. 

One of the most-common problems is a run or sag. Al- 
though beginners are usually guilty of applying too much 
paint, there are other, more-complicated reasons for runs 
and sags. When you mix your paint and thinner or reducer, 
make sure the proportions are correct. Although it would 
seem that too much thinner would be the only cause of 
runs, too little also will produce runs and sags. That's 
because the thinner is the evaporative agent in the paint 
and dries the application. This stabilizes the paint on the 
panel. 

In addition, thinners and reducers are temperature 
specific. If you've selected a warm-weather thinner or re- 


, ducer and the mercury drops, your paint will have a much 


greater tendency to run or sag. Be sure, too, that you're 
using the proper air pressure. Insufficient pressure won't 
properly atomize the paint. Beginners may also find them- 
selves holding the spray gun too close. The best distance 
for most paints is the hand span from the tip of your pinky 
to the tip of your thumb. 

If a sag appears, first try using a fine paintbrush to 


| remove it. Then spray another coat over the brush marks. 


I let my small runs dry. You'd be surprised how well a 
600-grit paper works with plenty of water, rubbing com- 
pound, and patience. 

"Orange peel" is the second-most-common problem for 
painters. It looks like its name: The paint develops tiny 
pits instead of flowing smoothly over the surface. It's gen- 
erally caused by using a cool-weather thinner or reducer 
on a hot day, improper mixing, too much air pressure, or 
holding the gun too far away. Orange peel is actually pretty 
easy to cure. If it isn't a serious case, apply a second, wet- 
ter coat over the problem area. If the problem doesnt ap- 
pear until after the paint dries, you can still rub it out 
with wet 600-grit paper and rubbing compound. 

Would I attempt the job again? Yes. I learned a lot 
from doing it myself. And I believe that even a beginner 
can do a competent job. You're not going to get the per- 
fection of a baked-on, factory-applied finish or the mirror 
surface that a professional refinisher's dust-free paint 
booth can provide, but you can get darn close. Would I 
do anything different? Га probably use a lacquer next 
time. The shorter drying time would make corrections 
quicker and easier. Even so, I'd be hesitant to try a major 
color change—especially from dark to light—because 
that requires multiple coats for even coverage. But sim- 
ply renewing an existing finish is well within the skills 
of a determined do-it-yourselfer. 
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TS R GONE’ 
WITH DECIMATE 


Get rid of rats, mice, roaches, fleas, bats, spiders, flies, 
mosquitos, crickets, moths, squirrels, etc. etc.... 


You can fumigate them, poison them, 
trap them, etc. But what do you do 
with those dead and unsightly things? 
And those poisons can be harmful to 
humans and pets. And pests can 
become immune to them. Bentley's 
knows a better way! DECIMATE 500C 
(the biggest unit) delivers an 
ultrasonic sound that cannot be 
heard by humans and pets. It is 
completely harmless. But itis another 
story to all those pests and varmints. 
It drives them looney! DECIMATE 
causes them extreme discomfort and 
pain. Would you take this kind of 
treatment? Heck no. And neither will 
they. In just a few weeks all those 
pests and varmints just leave and 
never come back. 


Decimate 500C will help keep pests 
from inhabiting and nesting in 
vacation homes, campers, and boats 
both during summer and off season. 
Use it to control pests where food is 
kept and stored. Hard to seal areas, 
such as garages, toolsheds, and farm 
outbuildings will benefit most from 
Decimate Ultrasonic protection. 


DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professional exterminators. 
Bakeries, schools, hospitals, etc., use 
them. With a technological 
breakthrough the cost has been 
dramatically reduced. Now, every 
home or plant can afford DECIMATE. 


There is no longer any question that 
ultrasonic sound at the right 


frequency range and appropriate 
decible output is an effective way of 
ridding your home or plant of pests 
and varmints. The questionis: how do 
you tell the best product from the 
rest? Check those other units for the 
following features and see if they 
measure up to Decimate 500C. 


Decimate 500C has an EPA 
(Environmental Protection Agency) 
establishment number and is 
approved by City Building and Safety 
Departments. It is listed by 
Underwriter Laboratories (UL). 


Decimate 500C has an ultrasonic 
intensity output of 152db. United 
states Testing Laboratories proved it 
thousands of times more powerful 
than the next leading competitor. 


Decimate 500C sweeps two levels of 
frequency from 25,000 to 65,000 Hz in 
each cycle. (Beware of units of low 
intensity and constant frequency). 
The overall efficiency of the unit is 
greatly enhanced with the changing 
frequencies. Decimate 500C protects 
3,500 ft. (25,000 ft.3). Other units may 
cover as little as 1500 ft. or less. 


If those other units do not have all 
these important features that 
DECIMATE 500C has than you 
should not buy them. Buy the best, 
Decimate 500C. This product should 
last for 10 years or more so why not 
get the best and the most powerful 
unit. And now, Decimate 500C also 
generates sound in the "infrasound" 
range. This is sound below humans 


and pets range of hearing that can be 
bothersome to even more pests than 
before. 


Just plug the DECIMATE 500C into any 
AC outlet and in a few short weeks those 
pests and varmints could be gone for- 
ever. Decimate, the pioneer and world 
leader, has rid tens of thousands of 
homes and plants of pests. One year 
limited manufacturers warranty. Try it in 
your home or plant for 30 days and if — 
you are not 100% satisfied return it for 
a prompt and courteous refund. Major 
credit card holders ask for extension 
37 and order #AF7 for Decimate 500C 
or send check for $69.00 (U.S. dollars 
only) plus $3.95 delivery. Canada, Ha- 
wali, Alaska, Puerto Rico, Virgin Islands 
$6.95 delivery. Add $2.00 for each addi- 
tional unit. California delivery add 6% 
sales tax. 


ORDER TOLL FREE 
24 hours every day 


1-800-227-3800 
Ext. 37 


Information/overseas/Canadian orders 
415-647-7904 


BENTLEY'S 
FOR BETTER LIVING™ 
735 Burnett Ave., Box 31445, 


San Francisco, CA 94131 
© 1983 Bentley's 


Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
POPULAR SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. Mo tips can be returned. 
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Trouble-shooting a backfire 


If your car backfires during decelera- 
tion and the engine is equipped with 
an anti-pollution air pump, it's almost 
a sure sign that the pump’s diverter 
valve isn't doing its job. There are two 
possibilities: The diverter valve's vac- 
uum hose is leaking, or the valve is 
| defective. To check the hose, fit a vac- 


TUBING LONG NUT 


Tubing fix 


Using neoprene hose and clamps to 
repair a broken transmission cooler 
line is not the best fix. In normal 
operation, the lines are subjected to 
vibration and twisting. Under these 
conditions, the neoprene will fatigue 
and can split open. Only a compres- 
sion-type union fitting will properly 
support the lines at the connection. 
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VACUUM-SIGNAL HOSE 


uum gauge in the line. At idle or off 
idle the gauge should read at least 15 
inches. If it doesn't, check for an ob- 
struction in the hose or in the fitting 
where it attaches to the engine. If, 
however, the gauge indicates a strong 
vacuum, chances are the diverter 
valve must be replaced. 


ALTERNATOR 


| Thumb test 


| А slipping alternator belt can cause 


a low charging rate. This will kill the 
battery. To check for a slipping belt, 
turn off the engine. Apply pressure 
with your thumb against one alterna- 
tor fan blade. If the fan turns, the belt 
is slipping. First, check for a loose belt. 
If tension is correct, the belt is worn. 
The only fix is to replace it. 
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Mirror quick check 


Install a mirror in the corner of your 
garage behind the driver's side of the 
car. Each time you back out, it's a snap 
to glance in the mirror for a quick 
check of your tail and brake lights. 
Not only are you safer on the road, 
but it could also save you from being 
stopped by the police. 


Safety wedges 

Here's a good way of keeping your car 
from rolling off the jack: Use a pair 
of safety wedges. Make them by chain- 


ing together two 10-inch lengths of 
angle iron. Place the wedges around 


the tires that remain on the ground | 


when the vehicle is lifted. A simple 
clasp makes it easy to position the 
wedges around the tire contact patch. 
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Save Gas, Save Engine with POLY" 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? "Poly" isshort for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The "Consumers 
Digest" magazine (March/April 1982, 
p. 35) states "Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about 2 to 3 miles 
per gallon. ... Slick 50 does exactly what 
Petrolon claims it does." Researchers at 
the Franklin Institute Research La- 
boratory, after applying a powerful 
ultrasonic cleaning process to a Slick 
90 treated engine part, were surprised 
at its permanence. They stated, “We 
actually expected the PetroLon Slick 50 
TFE Resin coating to also be removed, 
but later found it was still there.” 

The FAA (Federal Aviation Ad- 
ministration) has fully accepted Slick 
50 Aircraft Piston Engine Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
to about 70,000 miles on a car) showed 
almost zero engine wear! 

Twenty-five hundred miles after re- 
moving Slick 50 from the crankcase, 
tests done at the University of Utah 
Engineering Experiment Station 
showed that the benefits of Slick 50 
were still there. They reported a horse- 
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at 
the University of Southern Califor- 
nia in San Diego stated this, "Slick 50 
does increase horsepower and de- 
creases fuel consumption in tests done 
at the university." The Space Shuttle 
Columbia uses the chemical "poly" in 
its gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automo- 
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tive Services Council for Pennsyl- 
vaniaandshownontelevisionstation 
WTVE. Three cars with between 75,000 
and 129,000 miles on them weretreated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 


cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. The 
Southwest Daily Times (Dec. 19. 
1982, p. 6), reports that a man from 
Liberal, Kansas, flew his airplane with- 
out oil for 30 minutes. There are many 
more tests available. If you are still 
skeptical, send $2.00 to defray print- 
ingand postage costs and we will send 
you additional, more detailed, test in- 
formation, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. A few minutes be- 
fore oil and filter change, add engine 
flush (sent free with each order) to 
clean out your engine. Let your engine 
idle for 5 minutes. Then drain your oil, 
change filters and add the proper 
amount of oil less one quart. Add one 
quart Slick 50, drive for 30 minutes, 
and leave it in the crankcase for 3,000 
miles. As the engine operates, the oil 
carries the polytetrafluoroethylene 
between the parts where it is bur- 
nished intothe pores of the metal. Once 
impregnated it is permanent, so you 
do it only once, not each time you 
change oil. One quart of Slick 50 will 
treat all standard 4, 6 and 8 cylinder 
gasoline and diesel engines. 

WILLIT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oilsand all synthetics that 
are compatable with petroleum based 


oils. An exception is graphite oils. How- 
ever, once an engine istreated, you can 
go back to a graphite type if desired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle con- 
dition, etc. By reducing friction, Slick 
50 does all of the following: it increases 
gas mileage. It increases horsepower - 
-small economy cars and large RV's 
really need this. It makes for easier 
starting. It reduces operating tempera- 
tures, thus increasing the lubrication 
and life of your oil and your engine. 
Last. but not least, the drastic reduc- 
tion in engine wear defrays or elimi- 
nates costly overhauls which can save 
you over $1,000.00. Slick 50 eliminates 
the "lubrication starvation" that all 
cars experience when first started be- 
fore the oil has a chance to circulate. 
Up to 90% of the wear on a car can be 
caused by this lubrication starvation. 
Youreceive all of these benefits for less 
than the cost of two tanksfull of gas 
($34.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, Slick 50 carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. It also carries the 
military specifications MIL-L-2104C 
and MIL-L-46152-A. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Small Engine Treatment 
(for 2-cycle engines). Aircraft Engine 
Treatment, Gear Treatment (manual 
transmissions, etc.), Grease, Ultra 9 
Oil, Fuel Conditioner, and Fabric Pro- 
tector. Free information is sent upon 
request. 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-228-6505, 
ext. 180 (in Nebraska, call 1-800- 
642-9606) or send to: FORT MOR- 
GAN SLICK 50, 15160 Hwy. 144, 
#7, Ft. Morgan, CO 80701.PS-6 
О I enclose $34.95--$4.00 shipping & hand. 
LJ I want 2 or more (free shipping & hand.) 
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Wordless Workshop 


By ROY DOTY 


$50 to Frank Flickinger of Waverly, lowa, for this idea. Send yours 
(with Social Security No.) to Wordless, Popular Science, 380 Madi- 
son Ave., New York, N.Y. 1001 7. Only purchased ideas are acknowledged. 
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Your skills are specialized and your experience is hands-on, so you already keep 
pace with today’s technology. But what about tomorrow’s? 

The Air Force Reserve can provide a part-time opportunity that can put you ahead. 
And keep you there, thanks to the added technical skills and experience you'll gain. 

All from working with some of the finest equipment in the world. As well as some . 
of the most sophisticated. The Air Force Reserve has critical needs for your high- 
priority skills. We'll put them to use on our advanced weapons, avionics and com- 
puter systems just to name a few. 

Plus, your personal and financial gains will be many. You'll develop pride in 
yourself and your country. The kind that comes from working with a winning team 
while serving your country in some very special ways. You'l earn good pay and 
insurance benefits, a solid retirement plan and much more. All in return for one 
weekend a month and two weeks a year. 

The Air Force Reserve needs your skills for some hard to fill positions. Call or write 
us today. It can make a difference in your technical career. From being on the edge to 
having an edge. That's one advantage you'll like having at your command. 


Call toll-free 800-257-1212 


Or fill out coupon and mail to: 
Air Force Reserve Opportunities, Box 3008, Warner Robins, GA 31099 
NAME 
ADDRESS | CITY STATE ` ZIP 
TECHNICAL SPECIALTY - | | - 


PHONE PRIOR SERVICE (YES) (NO) DATE OF BIRTH 
26-402-3003 
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AIR FORCE RESERVE 


A GREAT WAY TO SERVE 


Shoppers Showcase 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 


380 Madison Avenue, New York, N.Y. 10017 


EARNUPTO — — 
12 AN HOUR 1 


IN YOUR OWN 
SPARE 
TIME or 
A TIME 


e Buy Factory Direct and Save \ 
e Thousands In Use е Free Brochure | 
e Easy Homeowner Installation 

e Immediate Shipment by UPS or PP 


ON QUR You risk nothing by accepting this БЕТҮ 
offer to see how easily you can 
30-DAY turn your Spare time into big Cash è о 
| Profits with your own Complete g wee 
Sharpening Shop. No selling . . E 
no previous experience needed. SU 
Our famous Sharp-All and ھی سے‎ 
show-how instruction set you up = acm 
to make $200. $500, $700 a aem 
нара ae sharpening Saws. , 
—_— >, Knives, Scissors. Lawnmowers, | 
pe Shop and Garden Tools... all a 
culting кш 
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STAIR-GLIDE Stairway Lift 
America's largest selling stairway lift is the 
ideal solution for people who can't or 
Send for all the facts! shouldn't climb stairs. 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 
we Il finance you. 


• Easily installed 
е UL listed 

e Will not mar walls or stairs 

e Economy and Outdoor models avallable. 


AMERICAN STAIR-GLIDE " CORP. 


4001 East 138th, Dept. PS-0684 
Grandview, Missouri 64030 


Send lor FREE details — mail coupon below or postcard TODAY! 
Foley Beisaw Co. 60350 Field Building, Kansas City, Mo. 64111 


No Obligation...No Salesman Will Call 


* YES C] FOLEY BELSAW CO. 60350 FIELD BLOG., KANSAS CITY. MO. 64111» | 
Г ۴ * 
ч please send me the FREE BOOK that gives full details. » 
а 
* * [ 
N i—i A س‎ ө T i — 
= : [GERMAN mm 2" 
"ГҮЛ 505 
ecl rsssseseesessessuesulessvssas HELM ET IN PARENTHESES Н 
(ORIGINAL-Repainted) M ctn _ MOT SATISFIED. 
| COLLECTORS! SEND FOR FREE CATALOG 
FOR SPEEDIER DELIVERY WW, Il Medals, Civil War Hats, Flags, etc. 100" oS items 
Б Е The COLLECTOR'S ARMOURY, Inc., Dept. P 
PLEASE USE YOUR 800 SLATERS LANE, P.O. BOX 1061, ALEXANDRIA, VIRGINIA 22313 MI 
ZIP CODE 


| More hauling ability for less money 
when you build Carl Heald's "4-ton Hauler. 


А... | 
болог parts ог tools; Change combine shifts: check fields, 
„livestock or warehouse; supervise crews; haul feed or seed. 
кә: Easy-to-build semi-kit, (6-8 hours assembly time) can 
save you up to $1000. Avoid mass production faults 
and cut maintenance. Hauler features a 16 H.P., op- 
'"«. posed twin cylinder or an 11 H.P., 4-cycle, Synchro- 
* Balanced Briggs & Stratton electric start engine, for- 
„Ward and reverse gears and automatic transmission. 
& Front shocks, double seat, wide tires smooth the 
3 ride. Dumping bed measures 44'2"x40"x11". 
Hydraulic disc brakes with parking brake stan- 
dard. 4-wheel models with cab also available. 
For FREE brochure call or write: TOLL FREE 
1-800-253-1030; in Michigan call 616/849-3400 
P Carl Heald, Inc. оер.овѕ . 
P.O. Box 1148, Benton Harbor, Michigan 49022 


Carl Heald's Hauler 


| Tons of toting help for farm, $ 
ranch, factory, construction 
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HELPMATE Equipment Co. Dept. PS-684 Baroda, МІ 49101 


SHIV LSN MOG 


25% More Power 
2-4 MPG Better 
Performer Manifolds 


Matching Camshafts 
Electronic H20 Injection 


411 Coral Circle, Dept. PS1, 
Send $2 for catalog: El Segundo, CA 90245. | 


This is all 
you wear 


All-in-Ear Aid - Save $200* 
Improve your hearing! Name brand 
aid helps you understand words you 
miss. If you hear but don't understand, 
this aid amplifies the sounds you need. 
Enjoy comfortable, attractive aid in your 
own home. FREE 30-day home trial. 
We promise no salesmen! Write today 
for free catalog! J & M, Dept. 69-E, 

329 N. Third Street, DeKalb, IL 60115 


DR. SUMP нерѕ 


BASEMENT FLOODING 


DR. SUMP, standby draining system, uses household water, 
requires no power or batteries. Installs with hand tools. 
* Act Now! Money Back Guarantee * 
Manual Model $29.95 plus $2.00 handling 
EMBEE INC. BOX 4866 OAK BROOK, IL 60521 
CARDS-800-621-0660 (OP-90) 


Build Your Own 
BULLDOZER 


Assemble unique Mini-Dozer Tractor Kit 
— 30 Attachments for gardening, 
landscaping. mowing, etc. 

= Thousands in use. Catalog of 
T Kit constru ction 


'STRUCK-KIT Dept. PS64D 
(te ee 
| Address ی ج‎ 


ago TV Wholesale Prices 
DEXCEL MTI ПІ 


dw... ANTENNA 
b Macon KLM ҮС» 
XC: TV, INC. i; ups 


A Bank cards acceptable E 
(406) 782-7588 1210 Harrison Ave. Butte, MT 59701 


— 
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UNIMATI 


It's a lathe—lIt’s a mill—lIt’s a drill 
—for wood, plastic and soft 
metals. The Unimat 1 is a mini- 
workshop for the junior model- 
maker. Operated by battery or 
through transformer. Order one 
today with a money-back guar- 
antee at $129.00. 


J^ Unimat 3 


PRECISION LATHE 5259"? 


Eight spindle speeds, 115 V ac 
2-speed motor. Distance between 
centers is 8". Optional acces- 
sories can be added for drilling, 
milling, circular or jig sawing. 
May be ordered direct. 

Call today or write for free brochures 
and price list. Phone 445-9621. 


| Send free catalog and price list for accessories. О J 


| Check O Money Order O Visa O МС. О 4g 
| 

g CAFC NO. _ EXP. DATE: 

i 

М SIGNATURE 

ADDRESS _____________________‏ ا 

1 

Ш CITV/3TATE.. — ë  — ZIP à 


hobby products co. 


P.O. BOX 07846 COLUMBUS OH 43207 


(Appearance may vary from illustration) 


Whether you purchase 
| our complete kit [ready- 
to-assemble with no 
special tools or skills 
| needed] or just our 
plans and connectors, 
you'll find all our products to be stronger, better- 
engineered, and less expensive than others on 
| the market. 


Our heavy-duty 
connector with 
2"X6" struts 


Send $6 (or charge to your MC or Visa) 
and you'll receive: 

Qj "Informative 28-page Dome Catalog 
e Assembly Manual е Floor Plan Catalog 
e Price List • Апа morel 


e Our heavy-duty connector system is the 
strongest and most versatile available 

e2" xé" construction throughout (at no extra 
cost} 

e Or save $1000's by purchasing our connector 
system and plans and cutting your own lumber Street 

e Unique ledger hanger system for easy second- 
floor framing 

»Larger-size Domes available for churches and 
industry 


Name  «— 


£p. __ 
849-448] 
2015 Blake Street, Berkeley, CA 94704 

P6 


ZA Speaking of Conversation Pieces! | 


Di «1 ...Now You Can Own a Piece of History 


THIS IS THE AUTHENTIC ORIGINAL PAY PHONE 
— COMPLETE WITH GRAFFITI, FULLY REBUILT 
AND IN GUARANTEED WORKING ORDER 


UNBELIEVABLY PRICED NR IMPORTANT. WHEN 


! | STOCK IS EXHAUSTED, 
Only #995 


THESE PHONES MAY BE 
WHILE SUPPLY LASTS 


| UNAVAILABLE AT ANY 
PRICE! 

Grand old pay phones retired from public service. Bring back memories of 
the 40s and 50s! Enjoy ‘em as you remember ‘em, with minor mars and scars 
of passing years. (Sorry, not responsible for graffiti!) 

. Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed — but don't tell guests or Kids! 
Just plug into any standard jack and save coins toward phone bill. 

Huge capacity for nickels, dimes and quarters. 


AN INVESTMENT as well as a novel decoration. Identical phones 
U d sell for much more than our low direct-to-you price. Collector's treasure — 
t ie QU E QE bound to gain in value. VERY LIMITED Supply — Order Today! 
HEADY TO РВЕ, я үтүр (As Available), NO BELL ..................... $99.50 
| ICIN an EXTRA-CLEAN (No Graffiti) with ringer ...................... $119.50 
PLUG: МЕС Ж DeLuxe CHROME with ringer (Very Scarce) 
ompatible with all phone ۴ тем = sien si ari i 
SATISFACTION GUARANTEED LONG ISLAND PHONE COMPANY Dept. PA-312 
gr tur within 30 days for 969 Lakeville Rd. (Box 5026), New Hyde Park, NY 11040 
ull refund of purchase price Please PAY TELEPHONE(s) at $99.50 Ship’g., Handing: $15 
(exclusive of shipping.) |n — EXTRA-CLEAN Phone(s) at $119.50 ea. (Alaska, Hawaii, 


ane 


A TRULY UNIQUE GIFT me (ist — 2nd_____ Color Choice) 525; Elsewhere, $35) 
FOR БЕРИ DEL IVEY PRINT DeLuxe CHROME Phone(s) at $149.50 
PHONE TOLL-FREE and CHARGE IT! |1 "WE. E coe 
1-800-228-3141 | uos - нун i 
Sorry, No CODs i zp Z MASTER CHARGE 
Orders es н x Days m (Bank No, |. /J— Á ) 
*IN NEBRASKA ONLY: Call m = C1 MISÁ C1 AM EXP 
i ate ha GM. — — — ht DINERS CLUB 


(N.Y. ONLY: Add 4% state tax, any local tax) === m 
JUNE 1984 | 155 


(Div. of Latting Town Group Ltd.) 


225 YD. RANGE! 
THE ORIGINAL 
New Handle Holds Ammo lir 
АТ DEALERS OR ORDER DIRECT. ааа. POSTAGE PAID 
FS-1 COMPACT FOLDING SLINGSHOT WITH WRIST-BRACE........ $8.00 
RR-1 REPLACEMENT BANDS & LEATHER POUCH ................. 8200 
$ASÜ 140 ROUNDS 1/2" DIA.AMMO, ONLY USA .................$200 


NO C.O.D S /FOR AIR POST, FOREIGN ORDERS ADD PER ITEM ...... s- $2.00 
TRUMARK SLINGSHOTS: Р.О, BOX 1517 $ , BOULDER, CO. 80306 USA 


PRINT FOR PROFIT 


Cards; stationery; envelopes; 
advertising; labels: tickets; OSL 
cards; announcements; greeting, 
sympathy, prayer cards; tags, 
etc. Save money. 

Own a Printing Business. 
We supply everything direct à a. 
from factory. Easy instructions. S07 е Ы 
Also raised printing like engraving. Б е 
Have home shop. Add to income. 
Send $1.00 for catalog. 


Kelsey Presses, Dept. 84CF, Meriden, CT 06450 


r 
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SAWMILL Of Its Kind in The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
о the trees and turns out smooth, true-cut lum- 
9er... even beginners get excellent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
use tractor PTO or other low HP diesel or elec- 
tric unit. Factory-direct selling keeps price low, 


and convenient ti ts | 
arranged. enient time payments may be 


Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 
a Foley-Belsaw Co. 7 FOLEY | 

30380 Field Bullding corp 8 


te er 


M 


| Kansas City, Mo. 64 - 

Please send all facts and details in ү 

your FREE BOOK “How To Saw 1 

Lumber’’. I understand there is No Ё 

Obligation and that No Salesman will U 

call on me. - 

- Name — n9 : 

- Address - 
City-State _ —" Zip 


BUILD THIS 20 fr DOME 
FOR LESS THAN $ 400. 


Use for garage or storage 


"RE 
plans available 


/ Ea] tes ti) tt Domes 


7 KEY DOME, DEPT. PS64 
PO. Box 430253 


e 

Pos j 

"7 OUT YOUR OWN E. South Miami; FL 33143 
m 


PLYWOOD CONNECTORS 


Big opportunities. Big 
profits. Earn quickly. 
Full or part time. Learn 
at home, it's easy. Do 
| real jobs: All Tools 
—Materials Supplied. 
Lic. State of NJ — 
Send for Крра: tor четата: епо 
- ame and address for 
ahi m ETE FREE book. 
тш! ns E, Uept.111- 
T " "o" Little Falls, М. J. 07424 


Div. Technical Home Study Schouls, 
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Escape., 


: With Folbot 
. Folding from $649 
Kits from $329 
Sailing rigs available - 
for all models. 
* Explore streams, 
rivers, lakes 
or sea coasts. 
* Quality construction 
"for years of 
trouble-free use. 
* Much more stable | 
than a canoe or kayak: — 
* Perfect for cruising, 
fishing, and family fun. 


Hordable Quality — Factory Direct Price 
Send $1.00 for new 1984 color catalog 
(mailed First Class). j 

Folbot, Inc. > 
PO. Box 70877. Dept. P3684 
Charleston, SC 29405-0877 


Name 


Address 


City Zip 


State. 


eee eee 
a ae 


Sleep Safe! 
[Travel Clock/Smoke Detector 


Pe ow. LETT 
"a = me 


* 
Г ETT ж.а 
e SIM x 
m bt es HIIM 


Perfect for anyone—this featherweight unit (5-1/4 
x 2-3/8 x 1.1/8) fits into the smallest case, The 
quartz travel alarm clock detaches in seconds from 
the full service smoke alarm. Simply hook it over 
the door--it sounds an 85 decibel alarm that warns 
you instantly in case of fire or smoke. Detector 
features test button. Batteries not included. 90 
day warranty. Don't travel without it! 


30-day money back guarantee 
CALL: TOLL-FREE 
1-800-323-6556 Ext. R-23 
In IL call: 1-800-942-6345 Ext. R23 


Or send $34.95 plus $2.50 postage & handling 
within USA, IL residents add 6% sales tax. Mail 
Check, Money Order, Master Card or Visa number 
and expiration date to: 


LS&S GROUP, inc. 


P.O. Box 673, Northbrook, IL 60062 


For Your Pickup! 


With New Econo -Power 
MaximumVelocity Cams! 


Now you can give your pick-up or 4 x 4 
neck-snapping torque, crisp throttle re- 
sponse and loads of pullin' power with a 
new Crane Econopower Maximum Veloc- 
ity hydraulic camshaft. 

The secret is in our new Maximum Ve- 
locity cam lobe design. Maximum Velocity 
cams use the latest in computer cam tech- 
nology, like that used in our racing cams, 
but designed instead for low-end torque, 
mid-range power and the absolute relia- 
bility you need with any pick-up or 4 x 4. 
For everyday back-and-forth driving or 
weekend off-road use and trailer towing, 
a Crane Maximum Velocity cam actually 
"wakes up" the power and torque in your 


| engine! 


Better yet, this added power can also 
make your engine more fuel efficient, 
especially when you add properly matched 
bolt-on aftermarket accessories. And you 
can install your new cam right at home, 
using basic hand tools and our step-by- 


| step "Installing A Cam" manual ($3.00 


postpaid). 

For mud-slingin', ridge-hoppin', trailer- 
pullin' torque and horsepower the answer 
is a Crane Econopower Maximum Velocity 
cam. It makes on and off-road driving 
fun again! 

ALWAYS INSTALL NEW CRANE LIFTERS ON 
YOUR NEW CAM FOR EXTRA PERFORMANCE 
AND RELIABILITY! Tex 


All Crane products are available by direct mail. Prices 
vary according to application. Send $3.00 for catalog 
and Resale price list. 


Not legal for sale or use in California on pollution 
controlled motor vehicles. 


RANE 
ams C3 


AMERICA’S NO. 1 POWER SOURCE! 


P.O. Box 160 * Hallandale, FL 33009 
305/457-8888 


" EASY-TO-ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 


Gs 342! F.O.B. Broomall, PA 


for 3'6" diam. 
(hts. 8' TW" to 8' 912") 


Comparable savings оп diams. from 4' to 7'. 
Kits available to fit any floor-to- floor hts. 


pg. 
Wr. Т8 165. 


REVERSIBLE, 115-VAC MOTOR 


PORMAL RETAIL 


SAVE MONEY! 


| 
| 
SURPLUS | 


= 1/4-HP, 1725-RPM, B i 


ADD $4.00 POSTAGE 


BEAUTIFUL 


WOOD FINISHES 


Watco Danish Oils provide an elegant, І 
extremely durable penetrating finish IN i 
the wood, not ON it! Primes, seals, 
hardens, protects and beautifies in one 


OVER $50.00 $1 9.95 AND HANDLING | 
* ITEM 10-1049 - - G. E. motor. Split phase, fast, easy application. 
= йи иу мие Жыны. 1; Natural and seven at. Ё 
Now! : ا‎ n моши oa |. tractive Danish Oil col- 
owroom ya tn e ors. No pre-staining 
ids i: Sens 31 | mense Чат» 51 B needed. Write Watco- Ё 
| "9 SURPLUS CENTER = | Dennis Corp., 1756-22па 
| (714) ope 5766 Telephone Orders 402-474-4366 =" ES- i St., Santa Monica, Calif. | 
Sarasota, FL Dept. PS-064 Lincoln,NE 68501 L 90404, Dept. PS-64 | 
+ (813) 923-1479 E auch ашыш тшп ышын шшс шышы ишы чыш ЫШ 


Houston, TX 
(713) 789-0648 
Chicago, IL 
(312) 952-9010 


| & The Iron Shop 1977, ‘82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 

А САЦ OR WRITE FOR FREE BROCHURE: 


Веб. Ра 19008 Our Tel: i215) 544- 7100. | | 
| 


| Name | ANTENNA SYSTEM BRINGS you MICROWAVE 
| аа PROGRAMS ОН YOUR PRESENT TELEVISION SET 
| Cty tote Zi ! "nn IT. Vi "4 gn | 
i [s ity We T ue d ema a = NO CABLE OR EQUIPMENT CHARGES e EASY “DO-IT-YOURSELF” INSTALLATION 
Receive and enjoy a vast wealth of enter- 
" THE IRON SHOP tainment, educational and specialized pro- 


MANUFACTURERS 


NEED THREE PHASE POWER 


“THREEPHASER” allows you to operate three — gyiy 
DHA motors М thru 7% e from 220 Se O95 
69 


volt single phase power sources. Rugged — heavy 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rt. 1, 1024 W. Lake Brantley, Altamonte Springs, FL 32714 


BUILD HUGE MUSCLES 


Former bodybuilder 


Bodybuilding P.O. 
Box 521 Blue Island, 
Illinois 60406 


STOP CORROSION NOW 


Enjoy the TV Fun and Thrills 


You're Now Missing! 


"LIVE FEED" 
- SPORTS EVENTS 


RELIGIOUS, 
EDUCATIONAL 


NEW! AMAZINGLY LOW COST PARABOLIC 


gramming — space shuttle transmissions, 
pi gad s ре ЕИ telecasts . 
roadcas available on your present 
VHF or UHF channels. mes 


MICROSAT TY SYSTEMS has been organized 
to make advanced hobby and experimental 
microwave reception equipment available to the 
general public at low cost. Our first product, THE 
PARA-20 is a high-efficiency parabolic antenna 
system (the design most highly regarded by 
broadcasters and technicians) and matching 
downconverter. It has been precision engineered 
for simple installation by anyone. No technical 
knowledge is required and clear, illustrated in- 
structions assure perfect results. 


ONLY $129.95 COMPLETE — CREDIT CARDS ACCEPTED! 
YES, that price is correct! Only $129.95 for 


est microwave transmitter and had to be careful- 
ly "aimed" directly at the signal source. Now, 
through mass production and broad-scale mar- 
ar. we can bring you a true parabolic system 
swan a miniature copy of the professional 


URL HS HL r Ээң. аңы аңы. а, 


ому $129% COMPLETE 
FULL SATISFACTION GUARANTEED 


"dish" systems used by broadcasters around the 
world — at an easily affordable price. You can 
even CHARGE it to your VISA or MASTER CARD ac- 
count, if you wish. 
LATEST DESIGN — OVER 20 INCH DIAMETER! 
Your dish isn't a skimpy 12" or 14" disk... 
ITS DIAMETER IS A FULL 20.5 INCHES. Construct- 


ed of spun aluminum with rolled safety edge, | 


fitted with ultra-sensitive probe. It will with- 


stand 85 m.p.h. gale force winds. Easily | 


mounted on roof or in attic, it provides rel- 
atively broad range reception of high quality 


Ma will show you how to everything you need including cable and all hard- ; ; : " Ape | 
f ; i 
af wy » build- large strong ware. Until a few months ago, you would have signals 3» peri au railad ors n ln 
е Ф muscles. Send for had to pay twice as much for one of the crudely oa (307 model also available for extended 
A Free information built “coffee can" kits which gave barely visible 3"8 reception.) It may be installed wherever 
“today. American results when installed a few miles from the near. 21. unobstructed “line-of-sight” path from 


transmitting stations is available. 


IMPORTANT: ا2‎ offered ie sold ONLY for home 
reception of epe Mein xperimental, non-commercial and 
simia nals NOT protected or restricted by FCC rules 

regulations. In placing order, customer agrees to 
ads 1 y such regulations as currently a app) of may be 
invoked and releases MICROSAT TV SY 5 from any 
and all responsibility for possible misuse. 


j € NOT SOLD FOR INTERCEPTION OF SUBSCRIPTION TY SERVICE ө 


fram ---- سس ا‎ 
MICROSAT TY SYSTEMS, ^ Lakeville Rd. (Box 5026), Mew Hyde re, NY 11040 Dept. MM- nal 
A Division of LATTING TOWN GROUP Lid 
Bentlemen: Please y ss 


M? СЯН PARA-20 antenna systems at $129.95 (hs 410 ! 
shipping amd handli 


і 
І 
| 
| 
| (7 | prefer the MICROSAT PARA-30 system to extend reception area and assure improved signal | 
айу at $17%95 (gs $15 shipping and landing. 
n ordering this equipment, | attest that it is to be used solely for non- 
| /nordering thi I attest that it be lely fo 
і commercial purposes in reception of signals NOT restricted by FCC 
І 
І 
І 
| 
І 
І 
І 
| 
І 
І 


|, FOR FASTEST SERVICE, 
PHONE TOLL-FREE 


H 1-800-228-6500 | 


Orders үз 24 Nrs.—7 Bays И 


sorry, No CODs i 
(Nebraska Only: Tr 9606) | 
Above Phones for 
ORDERS ONLY - 
For complete information, 
send large self-addressed 
stamped envelope to 
address in coupon or 
Phone 1- 31 6-352- 7000 


жь "Чы ы. Ss чы ы. 


SEALS ELECTRICAL CONNECTIONS TO PREVENT 
CORROSION OF WIRES, TERMINALS & SWITCHES 


DRAMAS AND 
MUSICALS 


LIQUID LECTRIC TAPE 


WITH APPLICATOR BRUSH 


Black form-fitting vinyl coating resists moisture and acids. 
Pennies per application, 4 oz. can $4.95 +31.25 shipping. 
MDR CORP. Dept. P, 116 Church Street, Freeport, N. Y. 11520 


«Find More Treasure NE 3 
| ‚ Wih White's NEW 
Сай То! bat; Series 3 Metal Detectors 
White's super sensitive detec- 
ЄЛ tors locate the large and 
|y Ay small—rare and valuable—for — 
" ^ fun and profit. $99. ee & up! o em 
le x : We nee coc ÉL 7 sod 
© ы Sweet Ноте, OR 97386 ^84 


Ге ИН m mms ddl irr EE E arm LELETEI 


rules and regulations. 


SPACE PROGRAM 


TRANSMISSIONS LJ CHECK ENCLOSED 


ar a LJ MASTER CARD 
(Bank й 


Signature 


ee О М. B C] DINERS CLUB 
ADDRESS — = 1 1 Í. dh. 
Expiration Date 


NOTE: Variety and types of pro- 
ramming a Pails ble Ih your rea 
or unrestricted viewing de- 


pends upon loca! telecaste 
dividual policies 3n F icense SATISFACTION GUARANTEED OR PURCHASE PRICE (less 15% service charge) REFUNDED 


authorizations. | if returned complete, including all hardware, within 30 days. 


m —" (A Y ONLY: Include 4% State fax plus local lax, if any) == = = = — 
(DEALER INQUIRIES INVITED. Write or Phone 516-352-7000) 


a | 


AMATEUR 
TRANSMISSIONS 


EC ТЕСТТЕ 


С 
BlRRRRRBNRREBRRABEBEREE 
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ORGAN & PIANO KITS 


This VET Did It - and YOU 
Can Do It 
Too! 


“War injuries left me 
badly handicapped, Bur 
now i'm a financial кисре? 
а Locksmith, thanks ко 
your training. Besides, t м 
work is fascinating. 1 са 
| do it anybody сап. ‘ 
Glen Johnson, Larned, an. 


Make Up to $12.50 an Hour—even while learning! 


Be a LOCKSMITH! 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. So can YOU. 

smithing. Rising crime has increased de- б Е | ith. 
mand for service a thousandfold. Yet there’s in can вр. tie mene ARMY ee aie ied 
only one Locksmith for every 17,000 people! ing spare time—or in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. ideal for retirement— good jobs, too. 
You're "in business" ready to make $5 to $12.50 FOLEYBELSAW INSTITUTE, 10487 Field Bldg. 
an hour a few days after you begin Foley- areas City, Mu; Ghats 

Belsaw's shortcut training. Easy, illustrated les- 


Train 
FAST 


at Home! 


DIGITAL 
RS 232 
Interface 


For Free Sound Info 
Call 1- 800-233-3865 
or write WERSI USA 
Dept. M38 P.O, Box 5318 
Lancaster, PA 17601 


sons complete with ALL practice equipment N. Hunt, Wilmington, Del.—''| make $50 a 
PLUS Sor week extra.' SATELLITE TV VIEWERS 
| ays R. Davis, St. Louis, Mo.—''I cleared $110 last | Get the most complete weekly listings 
St „ (7) iem Sena si Tor sample coy. 
ит» Fo Ed Boyle, Pittsburgh, Pa.—'‘My business going 


@ EXPERT PERSONAL ASSISTANCE 


€ BUSINESS-BUILDING HELP at top speed. I’m moving to bigger quarters." 


FREE р | 

PO. Box 308P Fortuna, California 95540 

800-358 -9997 (U.5.) * 800-556-8787 (Calif.) 
707-725-2476 (alı others) 


THIS DO-ALL PRO FOLEYBELSAW INSTITUTE, 10487 Field Bldg. 4 Y 


KEY MACHINE YOURS 
TO KEEP! Й 


Kansas City, Mo. 64111 . 
Rush FREE book, "Keys to your Future." 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mil- Ыт 


Ti Ы Name lions of jacks in gas and auta service 

OP O i RI stations, trucking firms, body shops. 
dg te d “т Р - YA add $2: $25 Address riggers, factories and farms need serv: 
e ——— , dto $40 a week m icing... most of which you can learn 
РЕ | to your in- е i to repair. We show you HOW. Start 
cnm «d City State — Zip spare time in your basement ог ga- 


Lights go On Automatically 
` With a Snap 
of the Fingers! 


30-day money back guarantee 
Just plug in—No installation necessary 


Audiolite! The new way to turn your lights on and 
off without touching a switch. When the plug hears 
a sound, it turns on the lights and keeps them on 
as long as the sound persists. Actuating the plug 
starts a clock that works on a time control.Includes 
2 level brightness switch, manual on/off positions, 
timer and sensitivity controls. Controls up to 300 
watts. Bottom socket is used as a conventional out- 
let. Audiolite has solid-state microcomputer cir- 
cuitry to insure years of trouble free service. 1 year 
warranty. 


CALL: TOLL-FREE 
1-800-323-6556 Ext. R-23 
In IL call: . 1-800-942-6345 Ext. R23 


To order Model 2400 send $32.00 for each Audio | 
Lite Plug plus $2.50 postage and handling lor 
$98.00 for 4 Audio Lite Plugs plus $4.50 postage 
and handling), within USA, IL residents add 6% 
sales tax. Mail check, money order, Master Card or 
Visa number and expiration date to: 


LS&S GROUP, Inc. 


Р.О. Вох 673, Northbrook, IL 60062 
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Jogging, Swimming, or Cycling... 


ordic]rack 


rage. Big opportunity for mechanics. 
ACT NOW! n: for folder Мо rodi 


tee bonus atr 


HYDRAULIC JACK REPAIR MANUAL CO., ANC. 


P.O. Box 18 * Accord. N.Y. 1240 


Jarless Total Body 


Aerobic Exerciser 
Duplicates X-C Skiing for the 


Cross-country skiing is often cited by physiologists 
as the most perfect form of cardiovascular exercise 
for both men and women. Its smooth, fluid, total 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simulates the 
pleasant X-C skiing motion and provides the same 
cardiovascular endurance-building benefits-right 
in the convenience of your home, year ‘round. 
Eliminates the usual barriers of time, weather, 
chance of injury, etc. Also highly effective for weight 
control. 


More Complete Than Running 

NordicTrack gives you a more complete work out- 
conditions both upper body and lower body 
muscles at the same time. Fluid, jarless motion does 
not cause joint or back problems. 

More Effective Than Exercise Bikes 


NordicIrack's stand-up skiing motion more uni- 


Best way to Fitness 


formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 


Even Better Than Swimming 


NordicIrack more effectively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is i go 
by the water, thus pee these muscles from 
being effectively exercised. The stand up exercising 
position on the NordicTrack much more effectively 
exercises these muscles. 


A Proven, High Quality Durable Product 


NordicTrack is in its 8th year of production. Nordic- 
Track is quiet, motorless and has separately adjust- 
able arm and leg resistances. We manufacture 

and sell direct. Two year warrantee, 30 

day trial period with return privilege. 


Folds and stands on end 
to require only 15" x 17" 
storage space. 


Gall or write for... 

FREE BROCHURE T 
Toll Free 1-800-328-5888 ды 
Minnesota 612-448-6987 

PSI, 124F% Columbia Crt., Chaska, MN 55318 


th 


kkk Northern Hydraulics kkk 
* * * * Discount Parts & Equipment * * x * 


Heavy Duty Log Splitter Sale 


Horizontal and vertical 12 thru 35 


ton models at discount prices. üHo Тестен $186 
| > | | ecumseh casi iron sleeve #6081 
Also all the parts to build your 10 Hp Tecumseh cast iron sieeve #6010 5224 
own. Vert B Hp Tecumseh 1 shalt 47082 $199 

| 12 ton. #1128 $729 8 Hp Bnags | shah 47080 $208 t 


pus е #1132.. | | , 10 Ho Tecumseh ! shaft #7010 $214 
15% tOn.. 32.. $869 Wili ship 121; ton Other 3-20 Hp models at savings up to 50°. 
| 24% ton............. #1142 $1399 дв states for $60 


> Trailer Parts 
| Log Splitter Parts 480х8 4-hole wheel & tire.. #1211 $2400 
| 2-Stage Cast Iron Gear Pumps 570x8 wheel & tire........ #1212 33.00 
11 GPM @650 PSI until more pressure is needed. 


16.5x6.5x8 wheel & tire.... #1214 3200 
| Kicks down to low GPM & up to 2500 PSI. Right hand 


480х 12 wheel & tire....... #1216 36.00 
rotation, can direct couple to 5 Hp or larger engines. 530x12 wheel & tire ....... #1217 37.00 
3600 max RPM. 12 Ibs. * 


Trailer Light Kit #1270 15.00 
Пет #1011 $109.00 


2000 Ib. capacity spring set #1251 24.00 
13.6 GPM “650 PSI/3600 RPM max. High speed 4-hole hubs & spindles set 15 
Item #1013 


2000 Ib capacity 37.50 
16 СРМ use with BHp+ 22 GPM use Homelite Water Pump |a, D. 
Item #1015........$157.00 Х 


Model AP-220. Briggs 3 Hp. 
Welded Cylinder an 


Pumps 140 GPM. Will punp $ 
| water. farm chemicals. or herbi- `, 
Item #902424 2" shaft 4" bore 24" stroke 5115 
4-Way Control Valves 


cide transter. 2" suction and 2" 
Built-in relief valve, ¥" in-out ports. vı" cylinder, 
ports. 
item #2010 У 


output. will ship 48 
Item # 10996 States for $6 
Has pressure sensitive detent. hands free on 
return stroke. 


Suction and Discharge hose available 
Toll Free 1-800-533-5545 ext 73964 — 
Item #2020 $58.50 
Wagner Airless Sprayer 


(Orders Only) 
LI EL LIII E FI E DI ess ee ee le eee ul 
ideallorexlerior andinterior use Сап солма! To Teed pant 
directlylramcan Factory reconditianed 120 а= 1 Year Warranty 


Пет s 15924 Model 200 Gen purpose Sale $59.00 
иет # 15925 Мосе! 300 Hwy Duty Sale $89.95 


Gas Engines (Horiz. and Vert.) 
Honz 5 Hp. Briggs М“ shat #6053 5144 00 
5 Нр Tecumseh 1. Shalt #6051 $134 


22 GPM use with 10 Hp. + 


Send For FREE 104 pg. Discount Catalog 
Full of Tools. Equipment. and Hydraulics at outlet 
prices. or send just $6 for Splitter Design/Fact 
Booklet and Catalog 


Honda Generators 
500 watt. 115 volt AC or 100 watt. 12 volt DC wt 40 Ibs 
Пет #1660, $299 EX-BOQ. 800 watts 
EM-600. 600 watts Item # 1663 
Item # 1662 $327 EG-1400. 1400 watts 
item # 1667 $433 E 
Larger Generators Available Will ship (hese generators to 48 
stales lor $12 


Northern Hydraulics 
801 E.Cliff Road, Box 1219, Dept. 
Burnsville, Minnasota 55337 


13964 


DISH ANTENNA $ 
DOWNCONVERTER 
RECEIVER 


New Multichannel MDS complete | TOTAL PKG 
0 receiving system ready for TV hookup. Misi 
[ Satellite TV, Inc.5 o» 
P.O. Box 3108, Dept. 5-6 . Delray Beach, FL. 
D] 33447. Send your REFERENCE BOOK for $11.95 
plus $2.95 shipping & insurance (U.S funds) or call | 
our 24-hour С.О. D. Order Line (305) 276-2941 | 
Name 


Satellite TV 


NEW! 4-FOOT SATELLITE TV SYSTEM 
j This total package will receive TV signals directly from те 
UU" satellites. It is ready for TV hookup with all TV cables included. 
"WE HAVE IT ALL"-OVER 100 CHANNELS . LNA' sj 
ANTENNAS . RECEIVERS. SOURCES. PHOTOS 
^ Р New 1984 Updated Edition 
a. € Our, BOOK takes the mystery out of satellite 
24 technology. The prestigious Mass. Inst. off 
Technology, U.S. Army, Navy and lib raries g 
ЪЗ worldwide have purchased our BOOK. 
Е M NH NE E шш NU EM шы 


Bandsawing — 

Table sawing — 
fy Disc sanding | 
& Shaping 


at a price that's 


A versatile machine for today's home craftsman. 


The space saving EMCOSTAR-2000 gives flawless preci- — * 
sion, and changeover from operations is as simple as re- 
positioning the drive belt to the proper pulley. 

EMCOSTAR-2000 additional capabilities include wood- ` 
turning, slot mortising, belt sanding and horizontal boring, 
all performed with the level of accuracy you'd expect from 
individual tools costing much more! 

At EMCO MAIER we've been designing woodworking equip- 
ment for over 36 years. We're proud of the new addition to our S 
woodworking family, and we think you'll be also. 


Call or write today 1800-521-8289 — . ~~ 


In Ohio 614/445-8382 


emco USA ™ Dept. PS-64S e 2080 Fairwood Ave. 
f P.O. Box 07795 * Columbus, Ohio 43207 


м, 
1 


Hundreds of items at discount prices! 
Our biggest sale ever. Prices slashed 
on many of our finest quartz move- 
ments, pendulum units, tools, kits, 
dials, hardware and much more. Call 
or write for your FREE SALE 
CATALOG today! 


(414) 248-1150 
c Dept. PS64 
€ Box 542 
KLO CKIT Lake Geneva, WI 53147 


МАМЕ — 


is 


ADDRESS 


CITY — — STATE ZIP 


You may include 50c for first class delivery. 


THE FOUR SEASONS 
PASSIVE SOLAR 


GLASS ENCLOSED 
HOME EXTENSIO 


OUTDOOR LIVING — INDOORS! А beautiful iñ- 

sulated glass solarium to create exciting new living space 

for dining, leisure activities, solar heat collection, hot tubs 

NEW SYSTEM 4 FEATURES: 

e Window Quilt motorized shading in 48 decorator colors 
Provides privacy, sun control, night insulation (R-5). 

' 100^; thermally broken heavy aluminum bronze tone 
frame features new double drain leakproof water run 
off design. 

Factory insulated glass, including optional curved 
insulating glass 
Patented Pow-R-Vent'" cooling. 

e Nationwide displaying dealer network 


FOUR SEASONS 
GREENHOUSES 


By Four Seasons Solar Products Corp 
910 Route 110, Dept. P5-406 
Farmingdale. N.Y. 11735 

тай in N.Y. Call [516] 694-4400 

CALL TOLL FREE 1-800-645-9527 FOR 


FREE COLOR CATALOG ANDNEAREST DEALER 
Dealer Inquiries Invited 
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FREE WATER 
and plenty of it! 


TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 


Drill your 
own well 
and save 
hundreds 
of $$$. 


THIS MAN IS DRILLING A WELL 
in his own backyard for less than 1/3 the 
cost of hiring a commercial well driller. 
Thousands of home owners are now 
drilling their own wells from 50 to 200 feet 
deep! YOU can join them in saying good- 
bye forever to expensive, chemical- 
tasting city water! Forget about droughts! 
Ignore summertime water shortages! 
Write or call today for our FREE in- 
formation package including the booklet 
"HOW TO DRILL YOUR OWN WELL”. 
There's no obligation—ACT NOW! 


DEEPROCK MANUFACTURING CO. 
Opelika, Alabama 36802 


CALL TOLL-FREE 
1-800-821-7700 


(Ask for Extension 5566) 


Call anytime including Sundays 
or clip coupon and mail TODAY! 


Ш ттт 


5566 Anderson Road 
Opelika, Alabama 36802 


| Please mail your free information kit. | 


| Print Name 


City-State _ Zip 


Phone 


| © 1984 DeepRock Mía. Co. | | 


Your 
nnet Self 


Can Reveal These... 


ELEMENTS 
OF SUCCESS 


e Concentration 
* Creativity 
e Persuasion 
е Intuition 
e Insight 
e Memory 


“he Rosicrucians, a worldwide or- 
ganization (not a religion), have 
shown thousands of men and women 
how to awaken and effectively use 
the innate powers of self—in home 
and business. 


This Free Booklet Explains 


Write today for a free copy of the 
Mastery of Life. It points the way to 
success as you conceive it. Remem- 
ber, the Rosicrucians are a centuries- 


old organization. It perpetuates the 


best of the past in conjunction with 
the most modern concepts about the 
unknown you. Please use the cou- 
pon below. 


The ROSICRUCIANS 


(AMORC) 
San Jose, California 95191, U.S. A. 


LEN E = == шт шш йш ШЕШ шш шш шш шы ш ШШ LL шш SP SS SP ш шш ШШ шш шш шы шш ш шы ш SSS SSS иш M. 


peu KCD 
THE ROSICRUCIANS (AMORC) 
San Jose, California 95191, U.S.A. 


Please send me a free copy of the 
MASTERY OF LIFE. 
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STUDIO SPEC" 
MAGNIFIER LAMP 
AT $59% YOU 
CAN'T AFFORD TO 
BE WITHOUT IT. 


ORDER NO. 
МХ 


This m ality all- -— construction UL m recog- 


amp uses a standard 22W fluorescent 
circline bulb (the bulb is included!). Features 
of this great buy include a polished, distor- 


tion-free glass magnifier (X3); a 4-way, all. 


metal clamp bracket; a full 45" reach. The 
lamp is available in two colors; Ivory and 
chocolate brown. 

You must agree, it's a steal at only $59.95 
each р shipping). If you buy 5 or more, 
v Nx $54.9 (plus shipping). Order 

0 

Shipping i is only $5.00 each in the con- 
tinen 
SPECIAL BONUS! If you buy one or more of the 
magnifier lamps, you can get our LTS103 
bench lamp for only $10.95 each (plus $2.80 
each uie The LTS103 is UL listed to 
100 W, utilizes a porcelain socket, and in- 
cludes mounting brackets. 


To order call toll тее | 

(800) 423-5336 
Calif. toll free 

(800) низ | 


(818) 701-5848 | 
EXCLUSIVE 


18215 Parthenia Street 
Northridge, CA 91525 
MasterCard and ONE HOUS 
| Visa accepted SHIPPING 
QTY ORDERNO. COLOR PRICE SHPG IE 
$59.95" $5.00 
$10.95 $2.80 
$5.95 $2.00 . 
TOTAL 


| — B0-MXIM = 
80-075103 — — 
wea — 80-MXII5-FL — 


*Only $54.95 for 5 or more 
| Credit Card* 
Name (please print). 


Exp. Date ___ 


| Signature 


--— 


\ 


ii; 


M ES а 


KEL^ARC 


Telephone Listening Device 


Record telephone conversations in your 

| office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answered. 
| both sides of phone 


size leu." 


Each 
$19.95 


Oty. Disc. Avail _ 


е 


Bchment(s] for only m 


шт rush me ___КЕ{. АЙС Spol Welding Att 


Wireless Mic ul | 121m ере ача FIM or OV | 
10 times more powerful than other mics. ы ани 
Transmits up to '& mile to any FM radio. | | [ NAME ! 
Easy to assemble kit. 15V battery (not incl.) ‚ ADDRESS е 
Сай (305) 725-1000 or send $19.95* $1.00 shipping per | 1 
hem to US! . P.O.Box P$-2052, Meiboume,FL 32901. GITE c ——— EE SEALE 
COOD's accept. For catalog of transmitters, voice scramblers Le SENATE [ 


and other specialty items, enclose $2.00 to USI Corp, LER INTERNATIONAL MARKETING 


Le 405, HILLSBORO PARKWAY, SYRACUSE, NY. 13714, 1315) 446 650 لے‎ 


INCREDIBLE SAVINGS are now yours! Get this extra 
heavy-duty, solidly constructed, professional model 


Milling/Drilling Machine - 


Compare features! Compare price! We're confident this is 
the BEST value you'll find on any similar machine. This BIG 
385 Ib. heavyweight has PLENTY of muscle to power its 
way through soft and hard metals with ease... with 

finely calibrated accuracy to within 1/1000th inch. f 


Our HUGE volume-buying power has enabled us 

to offer you this big, STURDY power tool at a 

FRACTION of what you would expect to pay! 

e Factory new! Perfect e Column rotates 360°. 
condition! e Table swivels 45° left 


a д oe aa 


eS speeds from 240 to and right. 
2930 rpm. .. Spindle tilts 30° left 
e Accuracy to within and right, forward and 
1/1000th inch. backward. 
ш Л г у у 90 day warranty. ae, 
Y =. 8 Powerful ~ i 3 


a : 


3/4 hp. Motor! 


“Жы‏ سے 


т=п = mt M T X ..| Bed swivels 45 ‘to left and 
= — - -— right in 1' increments. 
Spindle tilts 30" Spindle tilts 30" Use handwheel controls 


forward/back- to left and right for lett and right, fore and 
ward for great- for precise mill- aft movement, calibrated 


er versatility in ing angle. to 1/1000th inch. 
your work. | 


Suggested Retail: $1495.00 


NOW YOURS FOR A LOW * 3/4 hp, single phase, capaci- | е 192." x 5%" bed has three Т 


is . tor-start, induction motor. grooves for securely mount- 
HA 2 amp AC. ing work in position. 
| //6 amp AC. "T 18 " | 
* А-8 collet lets you use differ- иш чеш CERERE TA N 
2 ent types of milling heads and Е В | F 
| chucks for a variety of milling ® End mill capacity of 1/2". 
: processes, * Heavy-gauge metal casing. 


Shipped Freight Collect * Hand crank lever easily raises Sealed bearing lube points 
X Sie d EN head for upto 10" of working — onhandwheels help keep out 
$95 | А clearance. dirt and metal filings. 
ce Value!| - —— —— —— ——— —— — ~ 
FR Send us your Wholesale America, Inc. 240-2952-PS1 


order within 4777 Menard Drive, Eau Ctaire, Wisconsin 54703 


30 days and - Please ship ___ Milling/Drilling Machine(s) at $588.00 each. 
receive: | i will paying shipping charges to driver upon delivery. 
ACC _| Send me a copy of your latest, money-saving Tool Catalog. 
ESSORY PACKAGE (I've enclosed $1.00.) 


(Allow 2-3 weeks lor delivery. Add 2-3 weeks extrail paid by personal , 

check. Sorry, no C.O.D. orders.) 

|My check or money order is enclosed. (Wisconsin residents 
add 5% stale sales tax.) 


which includes: 
1/2" chuck, cutter arbor, 3-1/2" 
| angle vise adjusts to 90°, 3" cutter. 


| li —————— —— M | 


x Charge my credit card: 1 MasterCard ..] VISA 
| - = Account No. Ee 
Wholesale / 2 \ЙЕеПСа, INC. PLEASE PRINT CLEARLY 
nw. mm Credil card customers | Address 
чи | can order by phone. | City | 
Call Toll-Free: | ج ت‎ à 
1-800-66 бн. и 
-800-826-3403 | 
| || i m e ————————— 
(In Wisconsin: 1-715-874-5911 ў Rural Route Customer: If truck carriers do not usually deliver to your 


Monday thru Friday: 7 a.m. to 8 p.m. home, send anote along with this order staling town address of near- 
Saturday: 8 a.m. to 5 p.m. Central Time ез! store. friend or truck terminal we can ship to. 


Planer Molder Saw 
Power Т O О LS 
т m 


Feed 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. .. You can own this power tool for only $50 down. 
H SEND FOR 
30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON uss eee in 
TODAY! ` KANSAS CITY, MO. 64111 


/ Foley-Belsaw Co. 
90499 Field Bldg. 
' Kansas City, Mo. 64111 
o YES Please send me complete facts about 


| PLANER - MOLDER —SAW and 
details about 30-day trial offer. 


AUR. ——— ——————— 


0 


| : : 
t ———— a — ——— MH 


WITH THE 

12 VOLT 
PORTABLE 
REFRIGERATOR 
... SIMPLY PLUG 
INTO YOUR 
CIGARETTE 
LIGHTER. 


For cars, trucks, 
tractors, vans, 
boats, planes. . . 
wherever 
Plus $3.50 12 volt power 
shipping & handling. 15 available! 
ш Ѕрасе-Аде technology—1 moving part. 
m Full One Year Warranty. 
m This amazing unit also heats to 180?F. 


@ Also operates on house current with 
optional power converter, available at 
$36.95 plus $3.00 shipping & handling. 

@ All orders shipped within 24 hours. 
Check, Money Order, MasterCard, 
VISA accepted. Sorry, no C. O.D. 


For Credit Card Orders call now— 
TOLL FREE—24 HOURS-— 


1-800-824.-7888 


And ask for operator No. 781. 


HIEN DEVELOPMENT CORP. 
1Y-IEN Milford, NH 03055 


| Popular Science indexes 

' 380 Madison Avenue, New York, N.Y. 10017 

| Enclosed is a total of £C (check or money order) Please send: 
Oe C3 O80 O78 [178 OV? O76 075 074 OFS O72 
{(®1 75 each) CAN 11 indexes (1972-1982) for $11.00 Five indexes $5 


NU МЕ. 
TO ATTEND 
COLLEGE? 


М МЕМ & WOMEN ALL AGES! sens tor 
1 free book on learning to reupholster 
А /, = % chairs, divans, footstools, all furniture for 


i BIG MONEY in spare or full time. No | | 
^K experience needed. no age or educational ' ra 
iE limits. We show you how and provide m [у (2 ET YOU H | 
EVERYTHING needed to start: (1) Self-study ү | | mem 
program covering all phases. (2) All tools and 3 big Du | 
furniture kits for practice. (3)... all supplies, frames and 2-Y E AR Ste 
materials to build $300 worth of furniture, yours to keep or = | 


(Prices above include postage and handling. Allow about 4 weeks lor delivery 


YOU SAW IT IN 
POPULAR SCIENCE © 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on building a patio deck or 
making your car run smoothly, or locating 
any other informative article or item that ap- 
peared in Popular Science in 1982. That's 
why you'll want a handy 1982 Popular Sci- 
ence Index. And to help you make use of 
your older magazines, or to find a PS refer- 
ence quickly at the library, complete your set 
of Indexes, still available from 1972 to date. 
Fill out the order form above or a larger sheet 
and send with check or money order. 


sell. Write for hig, free opportunity book. No obligation. no 


salesman will call. MODERN UPHOLSTERY INSTITUTE, 
B0796 FIELD BLDG. e KANSAS CITY. MO. 54111 


t ш 9j DEGREE 
ий АТ НОМЕ! 


NO PREVIOUS EXPERIENCE NEEDED 
Get ready for a pay raise, promotion or new ca- 
reer with Business Programs tailored to your 
special needs. Or take a Technical Course that 
gives you the skills you need to work on exciting 


i ! | 
| Projects’ FULLY ACCREDITED 

: 5 Now you can get the same kind of training used by For- 

па, camping, tune 500 companies. No need to change your working 
| 
" 


SWISS ARMY TYPE KNIFE 


2 All purpose wonder knife. Red 

і handle. Sturdy survival knife 
with 12 Stainless Steel 

Blades. per- 

fect for fish- 


AX Wy Work and play schedule or social life. No traveling to class. Instructors 
^" Guaranteed are as close as your telephone and you can use our 
4.50 ea 24-hour hotline whenever you need a better understand- 
ри " ing of something in your lesson. Previous college credits | 
Add 50¢ can be applied to degree. ASB Associate Degree 
Post 


& 
Handl 


awarded in Business Management, Accounting, Market- 

ing or Finance. AST Associate Degree in Civil, Electrical, 

| Mechanical Engineering or Electronics Technology. 
| • SEND FOR FREE FACTS 

e No obligation + No salesman will call. 


і ics CENTER FOR DEGREE STUDIES Dept. PCS54 | 
SINCE 1891) Scranton. Pennsylvania 18515 
| Rush me free facts telling how | can get my Associate Degree al | 


| | home in spare time їп the business or technical field | have | 
ВА N DSAW M ILL checked below. 
| mu 


теё 


Westbury Sales P.O. Box 434, 373 Maple Ave. 


Westbury, N.Y. 11590 Dept. E-6-PS 


The WOOD-MIZER :s a one man | : шиша Ааа са иви | 
.  portabla sawmill with а huge | earee Proarams aree rograms 
30" dia X 16° 16 eudtin Mi | yah 5 ae ДЕ z 
This sale, easy-to-opermia mil cuts | | Г] Business Mgmt. C Civil Engineering Tech. 
wiih an efficient travelin ridge | r Ir | | : i | 
; сагада Why Wadi [urba | Ld Accounting -i o Mechanical Engr. Tech. | | 
and money by cutting with | | [Г] Marketing— Sales & Advertising 8 Electrical Engr. Tech. | 
an old fashioned cireular | 771 Fi ial M T j 
ae cdi г 1 Financial Management C Electronics Technology 
MIZER can give you | | 
20% mone usaba | 
imber aut el | 
log an less ‘tien | | Name ES Age i 
half ihe iuel and | 


horse power? This | Address Е 5 
accurate cuing | | 
sysiIpm is &vary- | в : 
thing а замети | | City / State /Zip 
>  — 


e| —  —À ын тышын шынын — S —— шынын o ——  — ee 
1 "n | 


OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS! 


1. Call 1-800-841-8674 for literature and 
prices. 


SMALL ENGINE REPAIR (. \ 


Work part time, full time — 
right at home — we help — dris 

you every step of the way. EN 5 
No doubt about it... as a small engine û. E 
pro, you can cash in on the huge de- ^ «5 
mand for qualified men in one of £95 Ary 
America's fastest growing industries. + % 
You'll be able to command top hourly rates < 
of from $10.00 to $15.00 per hour — and 


2. Study literature and price sheet to 
determine that aluminum columns are less 
expensive and easier to obtain than wood 


that's just for labor. columns. 

Plenty of business waiting for qualified men. ў 

65,000,000 Small Engines Аге Іп Use Today! 3. Sell spouse on all advantages of aluminum MU ee О 

That's the official count from the Engine Service Assn., and columns j| 9", 6", 8", 10", 12", 

diria new engines are being built each month. With Р 15", 18", 24" 
ey-Belsaw training, you can soon have the skill and | | diameters. 

knowledge to make top money servicing these engines. 4. Call factory at same toll-free number and | 


place order for columns to be shipped | | "m oie | 
immediately from stock of 50,000. Use | (UG Eire 
credit card or mail check. | SMART 
| FLUTED DESIGN 
5. Schedule Saturday morning do-it-yourself | complete with standard 
oject. | cap and base... 
РЭ | ADDITIONAL CAPS 
6 Columns will arrive in approximately 10 | AVAILABLE—Scamozzi, 
days. Corinthian and split cap 
| J and base..PERMANENT, 


Professional Tools and Equipment PL Us 4 hp Engi: ne | - 


1 NO EXPERIENCE NECESSARY! 7. Arrange for moral support, 2 soft drinks, 25 — ||| | TROUBLE-FREE-will not rot, 
; м or split. Replace your 
You don't need to be a 'born mechanic' or have any prior | соп elbow grease, hammer, saw, level, pics cod cola й 
experience. Lessons are fully illustrated... so clear you and jack. | | min m... LIGHTWEIGHT 
can't go wrong, and with our famous ‘learn-by-doing’ | am i 
method you get practical 'hands-on' experience - directi i ! | | {| EASY TO INSTALL—cut down 
аа аан наа = е 8. Follow directions and install columns оп labor cosi material costa and 
y-Belsaw Ins * 50502 Field Bldg. — — | йай ' ' xig 
|, Kansas City, Mo. 64111 A FREE | Saturday morning, eat lunch, then play | | handling time... BAKED-ON 
| fl sou suring my onn ness а ота eda ent wr | golf with friends. ee 
оа nte e NO Obligation and that No Salesman will | seem A your copy | completely finished for home | 
" | remodeling when quick 
a i ье Manufacturing | | installation Is required... 
Phone 800/841-8674 toll-free CTI HOMES — perfect for porches, 
| ADDRES | | Moultrie, GA 31768 — entrances, colonnades — a new 
К ез د‎ Ü idea in interior decorating. 


* 


b 


Classified Opportunity Mart 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Card, 
American Express or Diner’s Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a RO. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for August issue (on Sale July 17) is May 28. Send 
orders to Dorothy Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


MOTORCYCLE, 
BICYCLE SUPPLIES 
FLASHING, BICYCLE REFLECTOR. 


Spinning motion returns light flashes | 


to motorists, all directions. $6.50 ea., 
Goedert Products, Box 1481, St. Charles, 
MO 63301. 


` AVIATION 
BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order your 
FREE catalog today. Boomerang Man, 312 
Park, Monroe, LA 71201. 


HELICOPTERS: Gasoline, Jet, Ultra- 
light. Start $899.00 Kits/Plans. Informa- 
tion $5.00 U.S. (Refundable). BW ROTOR, 
Towanda, KS 67144. 


YOU can learn to Juggle for fun or profit! 
Complete starter set $15.00. Dube, Box 
3182, New York City, NY 10008. 


GYROCOPTER, Hovercraft, Ultralight, 
Airboat. Drawings $10.00. Aircraft Sup- 
plies, 7932 Ontario, Omaha 68124. 


HOBBY HELICOPTER. “Choppy” ultra- 
light single-seat helicopter. Simplified con- 
struction—motorcycle engine. Brochure: 
$3.00. Polvnova, Box 6708, St. Remi, Que- 
bec, Canada JOL 2L0. 


H-B GUIDE 
HAS A BETTER WAY 


IS A CUSTOM BUILT AIRCRAFT IN YOUR FUTURE? 


| Huilding a safe amd dependable «ircralt should be 
VOUT prime t. anier. Here is oneapproachto building 
any Iyps of ar oral that has a very high rate iid success 
VE Coria sanitas ethics Ж 9 Selection $& Testis 
e Constr tor. SEND 53.00: 

H-B GUIDE 
КО. BOX 50485 MIDWEST CITY, ОК 73140 
ТНУ NEED HB GUNE Tox! 


BUILD YOUR OWN JET HELICOPTER | 
EASY TO FLY—INEXPENSIVE TO BUILD! | | 


*Carries one person-plus = Uses low-cost fuel 
«Simple hand-tool construction. 
LANS— completely 

illustrated: $8.00 | | 


BOTH ABOVE BOOKS: ONLY $15.00 


PO. Box 16488-A 
Baltimore, MD 21217 


BOATS, 
INBOARD/OUTBOARD MOTORS 


BOAT Ki:s - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 
iW hulls and decks come factory assem- 

led - you install factory supplied interior. 
Save half factory-built cost. No ex pens 
quim 48-page catalog - $1 Luger, 
. AC-84, 3800 West Highway 13, Burns- 


ге е, Minnesota 55337, 612- 890-3000. 


| tihulls -FIBERGLASS MATERIALS - 


| CATALOG $2.00 ($4.0 
| FREE Boatbuilder Materials Brochure 


BOATKITS - PLANS - PATTERNS - 
CATALOG - 300 


| FRAMEPACS - LARGEST 

Designs 8'/80' - Plywood - Fiberglass - Steel - 
POWERBOATS -Inboards | 
ruisers - Sportfishers - Hydro- | 


Мр Plankin Тев 


ome in Runabouts - Houseboats (KAYAKS 
CANOES - Largest Selection) - SAIL- 

- Daysailers - Trailersailers - Mul- 
Cloth 
- Resins - Foam - New improved - *EPOXY- 
PLUS" - "EPOXYGLUE" - “EPOXYSUR- 
FACER" - Wood/Epoxy construction - 
Airmail) - Includes 


(Book - "AMATEUR BOATBUILDING" 
Fiberglass-plywood - Wood/Epoxy - Steel 
$6.00) CLARKCRAFT, 16-S Aqualane, 


| Tonawanda, NY 14150 


WINDSURFING. Mail Order. Sailboards, 
accessories. Unbelievable prices. Send $2.- 
for catalog. Windsurfing By Mail, 6043 
NW 167 St., Miami, FL 33015. 


EVINRUDE- Mercury Bargains...all 
sizes... $2.00 handling . . . Scott McCulloch 
arts... Electra Marine, 610 Merrick Road, 

Ly nbrook, New York 11563. 


DO-IT-YOURSELF 2 Н.Р. OUTBOARD 
ENGINE KIT. Mighty Mite Marine, Colton 
Road, Old Lyme, Connecticut 06371. 


NOW... A trim and tilt kit that fits virtually 
all outboard motors, both foreign and 
domestic, Simple installation, non- 
electric allows trimming at all speeds from 


the drivers seat. DOLE TRIM-N-TILT 
KITS. Write Dole Fluid Power Products, 
Box 1987PS, Hutchinson, Kansas 67501 

Call (316) 563-8361. 


PEDAL BOATS 
FIBERGLASS AQUA-PEDAL 
А FUN — FISHING — EXERCISE 
BUY FA FACTORY АИ КАЗ 


CONTINENTAL Ш 5 


$799 
CANOPY $95.00 
MOTOR MOUNT $25.00 
LENGTH 94 
WIDTH АГ 
WEIGHT 1602 
CAPACITY Вода 
12 Month Warranty 
Ваше = int Orange 


UMSINKABLE — CAR TOPABLE 
USE IN FRESH OR SALT WATER 


CHARLES SALES CO 
9058 Olive Dr. 

Spring Valley, CA 92077 
Call 613-270-7819 


BOAT PLANS — 2 SEATER OAL 


OUTBOARD POWERED SENTINEL 
VW MOTORUTWIN FAN WINDWALKER 
INFORMATION $8.00 — PLANS 829.50 дат E 
WOOD. FOAM, FIBERGLASS CONSTRUCTION | 
SPECIFY WHICH PLANS PAK DESIRED WINDWALKER 
SENTINEL 
MILLENMILIM 
А z " == ENTERPRISE 
E 3207 PRINCETON CT 
TRAVERSE CITY. MI 


-BOATKITS - PLANS - PATTERNS - 


FRAMEPACS - LARGEST CATALOG - 300 
Designs 8'/80' - Plywood - Fiberglass - Steel - 
Strip Planking - POWERBOATS - Inboards 
- Outboards - Cruisers - Sportfishers - Hydro- 


planes - Runabouts - Houseboats (KAYAKS | 


CANOES - Largest Selection) - SAIL- 
BOATS - Daysailers - Trailersailers - Mul- 
tihulls -FIBERGLASS MATERIALS - Cloth 
- Resins - Foam - New improved - “EPOXY- 


| PLUS" - "EPOXYGLUE" - "EPOXYSUR- 


FACER" - Wood/Epoxy construction - 
CATALOG $2.00 ($4.00 Airmail) - Includes 
FREE Boatbuilder Materials Brochure 
(Book - “AMATEUR BOATBUILDING" 


| Fiberglass-plywood - Wood/Epoxy - Steel 


$6.00) CLARKCRAFT, 16-S Aqualane, 
Tonawanda, NY 14150 


‘Send $2.00. Automotive Securit 


HOVERCRAFT | 
HOVERCRAFT Plans, Catalog $1.00. 
Universal Hovercraft, Box 281, Cordova, 


IL 61242 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine арине Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118P5, 
Clinton, NJ 08809. 


HOVERCRAFTS custom built. Javeon 
Hovercrafts. 236 Brainard. Youngstown, 
Ohio. 44512. 


BARTLETT FLYING SAUCER 
Easy to build, fun to fly & powered by ordinary lawn 
mower engine— Complete plans. photos and supply 
sources. $6.00 Money back guarantee. Send to: 
Herb Bartlett, Box 156-5, Silverdale. WA 98383. 


AUTOMOBILES 


HIGH Mileage Carburetors. Free Details. 
Box 89, Draper, Utah 84020-0589. 


AUTOMOTIVE SECURITY CATALOG: 
Largest selection available. Do-it-yourself. 
Pagers, alarms, hood/locks, glass gres 

quip- 
ment, Dept 3, РО. Box 382, Plainview, 
New York 11803. 


AUTO Alarms. Lower Prices. Many 
Types. Free Information. Westin Systems, 
14156 Firestone Blvd, Santa Fe Springs, 
CA 90670. 


BUILD A BIKECAR, 
The Amazing Mini Car 

Built with Bicycle 

| Parts! Electric-Pedai 


PLANS $7. 95 


Plans Include Opbonal Body Desg 


ASTRONAUTICS 


OFFICIAL Space-Shuttle Patches, Caps, 
T-Shirts. Write: "Shuttle", PO. Box 5108, 
Titusville, FL 32780. 


ANTIGRAVITY Propulsion Device. Free 
Brochure, RDA, Box 873-NS, Concord, NC 


28025. 
ce propulsion discovery 
Pateni cop py 4, vent copy 4,087 064. $5.00. Knap, 4408 
Wildwood, urnaby, B.C. Canada V5G 2M4. 


SKYWHEEL! Flys Vacuum Direct! Free 


| Details. Maglevity, Box 1813, Kailua, 


Hawaii 96745. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 
* BUILD A DOZEN IN 


AN EVENING! 


Write for eur Боготе and well pend you 1 
WORKING SAMPLE of ae electric igniter that TOU CAM 
MARE YOURSELF rim materias you? find amond ihe housa 


h 


Send 52.00 to 
PS 7 THE TELEFLITE See o 
Kitching SL, Sunmymead. Calil, € 


AUTO SUPPLIES & EQUIPMENT 


tops, shocks, suspension parts 
for all cars 1935-1980. Free catalogue. 
Kanter Auto Products, 76P Monroe, Boon- 
ton, NJ 07005. 


FAN BELT TENSIONER sets belt ten- 
sion while you align belt pulleys. No more 
wrestling to get proper tension and align- 
ment. This new Be It Jack eliminates crow- 
bars and bruised knuckles. Works like a 
screw jack, frees both hands for tightening 
your alternator, air conditioning compres- 
sor, etc. Comes in handy carrying pouch. 
Now only $13.88 + $1.75 post. & hdlg. 
Order Stock #14259. Popular Science, Dept. 
PO64A, Box 2041, Latham, NY 12111. 


INDASH AM/FM, Cassette - New - 
$29.95!!! Discount - 200W + - Speakers... 
Boosters (Echo). Free Catalog. Hipower, 
Box 1424Р5, Dover, DE 19903. 


AH-OOO-GAH horn the original. Fits all 
cars $25.00. Postage paid, moneyback guar- 
antee. Specify 6 or 12 volt. Roaring 20's 
aoe P.O. Box 10104, Clearwater, FL 

3515, 


CAR STOLEN EVERY 37 SECONDS! 
You can save expensive auto loss with 
Gard-A-Car. When thief "tries" your engine 
"dies." Gard- A-Car stalls your car in 
"Seconds." Gard-A-Car, proven, guaran- 


| teed, easy to install. Connects between dis- 


tributor and coil. All ignitions. Simple in- 
structions included. Only $36 postpaid. 2 
for $62. OME YEAR WARRANTY. FULL 
REFUND GUARANTEE. Order: Lambert 
Co., 530 Ivy, Pittsburgh, Pa. 15232, VISA/ _ 
MC, 412-441-3646. 


HYDRAULIC JACK REPAIR MANUALS. 
And parts. Catalog. $2.00. Hyarane taca 
Inc., PO. Box 18, Accord, NY 12404. 


"THE ENGINE PRESERHVER" —auto, 
truck oil additive. Proven by NASA to re- 
duce wear 90%. FAA mandated use in air- 
craft engines. Send $12.95 ppd., Basa, 
Development, Department 20, PO 
El Toro, CA 92630. 


NEW, TWILIGHT DIGITAL HEADLIGHT 
CONTROL Accessory. Automatically turns 
car headlights on and off as day or night 
(light or dark) approaches. Headlights will 
turn off automatically approximately 45 
SECONDS after ignition is turned off, al- 
lowing you TO GET TO YOUR DESTINA- 
TION IN LIGHTED SAFETY. PLUS, NO 
MORE DEAD BATTERIES caused by for- 
getting to turn off lights. Installs easily 
(about one hour). Comes with complete 
instructions. No special tools or knowledge 
necessary. For new, old, American, foreign 
cars. Installs out of sight, under dash, just 
like digital headlight control units in new, 
luxury cars. 60-Day Money Back Guaran- 
tee. One Year Warranty. $79.95 (New York 
add tax). KTS, Limited, Box 196, Stanford- 
ville, NY 12581. (914) 266-3741. 
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AUTO SUPPLIES cont. 


SAVE HUNDREDS on tool costs! Buy wholesale! Complete 
professional 140 piece tool sets! Multi-sized socket sels. 
Sae-metric. Ignition tools, screwdriver set. nul driver set, 
adjustable crescent wrench set. more! Plus, “Free 10 
memory telephone while supplies last! Total retail value 
over $300 00! Your bargain mail-order price. only $89.95 
ppd. 3 yr. replacement guarantee on all tools! Manufacturer s 
warranty on telephone! Inspect 15 days. if not satisfied. 


return "unused for full refund! Allow 6 wks. delivery. Act | 


Now! Send check'money-order: Trans-continental Trading 
Group. 6731 5. Jeffery Blvd... Surte 606. Chicago. IL 50649 
("Free info. if required’) 


DO IT YOURSELF 


1800 CATALOGS Every Subject Imag- 
inable!!! Directory $4.00, Catalogs Galore, 
ааа Springfield Village, Springfield, 

A 2 


NT BURGLAR ALARM PROD- 

UCTS Send $1.00 (refundable with first 

order) for product list and prices. D. А E, 
6754 Lodge Rd., Saugerties, NY 12477 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95Р, Palm Bay, FL 32905. 


JUST RELEASED—APPLIANCE RE- 
PAIRMAN REVEALS TRADE SECRETS. 
322-Photo, 140-Page Guide—DIY Fix 
Whirlpool/Kenmore Appliances, $8.95, 
Guaranteed, DLRP, Box 830132, Richard- 
son, TX 75083-0132D. 


SPINDLE SANDER. Build your own. 
20x26 table top. Convenient, Accurate 
sanding. Plans $6.00. Millbern Enterprises, 
P.O. Box 949, Racine, WI 53405. 


1400 CATALOGS listed and described. 
Sources for everything imaginable. 
ара Мален, Box 879-A, Fairfax, CA 
94930 


TEN, VES, TEN Money saving, energy 
saving ideas for home, car, farm. Plans 
$2.00. Plus $1.00 postage handling. 
Creative Engineering, Box 1719P, Blaine, 
WA 98239. 


WRITE YOUR WILL WITHOUT A LAW- 
YER. Avoid high legal fees. Free details. 
Law Institute, Lock Box 3408D, Boulder, 
CO 80307. 


SEPTIC tank "dead"? Guaranteed ad- 
ditive avoids expensive service. $15 post- 
pais. Septic Relief, 1009 Kirby Drive, 

ashville, TN 37217. 


SPRINKLER INSTALLATION! Step b 
step illustrated guide book. Send $5.00. 
4O Box 607-P, Richfield, Utah 


UPHOLSTERING SUPPLIES 31.00 for 
rices. Variety Products, Box 566Р5, 
thrup Village, MI 48076-0566. 


SOLAR, GREENHOUSE, & ENERGY 
SAVING PRODUCTS CATALOG! 
a 5. qui epos dap ad 
Our 1ith yaar, ji 
rer bom one expert mam 1 ' 
Bend $1.09 pos argest energy saving mail order house! 


SOLAR COMPONENTS CORPORATION 
Dept. P, Р.О. Box 237 
Manchester, NH 03105. 


| DRAIN «IRRIGATE MAP 
CIRCULATE • SPRAY & 


Heavy-duty rustproof ball- f 

bearing pump. Stainless d 

shaft.. HP 1200GPH 60' high A 

or 3000 СРН 25'well.5200 GPH max. Па” in. 
1"out. Belt or direct drive. Use 44 HP or larger. 


Money back guarantee Add $2 patge & hnding $24.95 | 


LABAWCO Box 35,Belle Mead,N.J. 08502 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on sale 


hydrogen storage and generating hydrogen 
only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873-PS 
Concord. North Carolina 28025 
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SOLAR PLANS 


Build it Yourself 
“Air type Solar Collector ASHRAF tested 


$10 00 
“Outdoor Solar Tanning Booth & Sauna 
Use Summer & Winter 51 
" Solar Heated Cat Б Dog House [storage] BOTH — 51 e 
Money Back Guarantee 
Solar Facts, P.O. Box 21193 
Denver, Colorado 80221 


Build Your Own 


SANDBLASTER 


Earn up to $40.00 per hour removing rust and paint trom auto 
parts, farm equipment or any metal surface This portable unit 
remowrs rust and paint at а rate of one square foot per minute 
continuously and is Buri from common inexpensive materials 
simple step by step guide shows how to convert a VB engine 

into a powerful 4 cyl engine. 4 cyl compressor combanatian 
No complicated machine work Money back guarantee 1 not 

completely satistied 


Send $15 00 plus $1 00 handing to 


DESIGN PUBLICATIONS 
PO Box 102-5 
Columbia, Ili 52236 


1 SCIENTIFIC and ELECTRONIC 


` DEVICES” 


LASER DEVICES 
LES BURNING CUTTING COZ LASER . 2 00 
RUB3 RUBY LASER RAY PISTOL i 
LRG3 IR LASER RIFLE/PISTOL 
e СИЗ VISIBLE RED LASER RIFLE... . 
LHP/LLD LASER LIGHT XMTR/RCVR SYS 10. 
LHC2 BEGINNER simulated VISIBLE LASER 5 
SCIENTIFIC & ELECT 
* TCLS SOLID STATE TESLA COIL 35KV 6.00 
BTC3 250 THOUSAND VOLT TESLA COIL 9.00 
BTCS 1.5 MILLION VOLT TESLA COIL 15.00 
HVM3 125 THOUSAND VOLT DC SUPPLY&. e 
1063 ION RAY FORCE FIELD GUN. 8.0 
НЕСТ MILLION WATT 500 JOULE SOURCE 10. 
| ULTRASONIC ACCOUSTICAL 
PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
PSP3 PHASOR SHOCK WAVE PISTOL 
IPG5 POCKET PAIN FIELD GENERATOR 
RAT2 RAT AND PEST ELIMINATOR. . . 
HT9 HIGH FREQ. LISTENING DEVICE 


* 6 © а 


DEVI DEVASTATING DEVICES . . . 
PPG1PHASOR PROPERTY GUARD . . 
MFT1 MINI VOICE XMTR 2-3 MILE . 
INFI INFINITY TRANSMITTER. , 


SECURITY & PROTECTION 
e PSW3PHASOR BURNING STUN WAND 8.00 


PGI PARALYZING WAND 10.00 


WE STOCK ALL PARTS NECESSARY FOR 

CONSTRUCTION OF THE ABOVE PROJECTS. | 
« CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS AND ASSEMBLED ITEMS 
$1.00, CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH. 
CHECK. MO. VISA. MC TO 

INFORMATION UNLIMITED 

P.O. BOX 716. DEPT. P8 AMHERST. NH 03031 


ALTERNATE ENERGY 


SHELTER AND POWER 
The PATENT HANDBOOK original. Just 
released! Excellent energy and shelter re- 
lated patent collection GIGANTIC SAM- 
PLER only $1.00. RESEARCH EXCHANGE, 
600 South 22nd Street, Arlington, VA 22202. 


HOW to produce and obtain DISTILLED 
WATER for HYDROGEN production—Send 
$3.00 to: Hydrogen Interet LE., PO. Box 
587, Olean, New York 14760. 


THE SELF- A T Io HOME. De- 
tailed Booklet $2.00. J. Johnston, 1820 
morado, Klamath Falls, OR 97601. 


energy kit creates energy, $5. 
Info $2 plus SASE. Guaranteed. Ecklin, 
6143K Edsall, Alexandria, VA 22304. 


SOLAR PANELS, hot water systems 
anyone can build $5.95. Solar, Box 975, 
Chester, Virginia 23831. 


FREE ENERGY 


Extract abundant free energy anywhere | 
| using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
| previously secret government report, 
Money back guarantee. Only: $15.00 

RESEARCH & DEVELOPMENT 

PO Box B73 
Concord NC 28025 


: | AMAZING 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS. 
SALE, DIRECT. Guaranteed. Catal 
(refundable). Camelot, Dept. 33, 
Bristol, Wisconsin 53 104. 


$1.00 
x 65, 


SMALL FOUNDRY Furnace. Suppl 
Free Literature. Pyramid Products, » 
M, 3736 South 7th Avenue, Phoenix, 
85041. 


4' METAL Cutting Lathe $87.25. Taig, 
15048 Proctor, Industry, CA 91746. 


SILVO Hardware, 188 page Hand & 
Power Tool Catalog $1.00 t P546. 
2205 Richmond St., Philadelphia, PA 19125. 


3 PHASE motors converted single pram, 
instructions $3.95. J. Glendening, P. 
361, Secane, PA 19018. 


DRIVEWAY SEALING MACHINES. 
Brand New and Complete. Will ship. (416) 
225-5872. Paul. 


LATHES 3" TO 15". MILLS, 
DRILL PRESSES, GRINDERS 
. LATHE CATALOG $1.00 


TURNING, MILLING, 
DRILLING, THREADING, 
BORING, DIVIDING 


HOME CRAFTSMAN 


"GETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 

BATTERY CLOCK MOVEMENTS. Below 
wholesale prices. Best quality. Catalo 
$1.00 (refundable). Yankee, Box 265, 
Thompson, CT 06277. 


MAKE TOYS- Plans, Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 43718. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, ag Delivery, Reason- 
able Prices. Catalog Costs: $1.50 3rd Class 
or $2.50 1st Class. Paxton Hardware, 7818 
Bradshaw Rd., Dept. B-28, Upper Falls, 
MD 21156. 


INCREDIBLY HANDY POCKET Wiz- 
ARD is 7 useful tools in one compact 
case. Only 214" square, it contains an il- 
luminated magnifier, flashlight, inch/ 
metric tape measure (up to 39"), magnet, 
расалар knife pnd питата. ds one 
penlight battery. Special price only $3.77 
postpaid. Order Stock #24149. Popular Sci- 
ence, Dept. PO64B, Box 2041, Latham, 
NY 12111. 


LARGE selection of plans. Furniture de- 
signs, loom, ош wheel, clocks, doll- 
houses, cradles toys, alphabets, bird 
houses, weathervanes, kites, and more. 
Catalog 50¢, Craftplans Co., Rogers, Min- 
nesota 55374. 


s—timeless Designs in 
—Plan, Full-Size Pat- 

e, $1. 00. Fisher, Dept. 
ewisburg, WV 24901. 


HEIRLOOM 
Wood. Noah's Ar 
tern, $5.00. Catal 
P3, Drawer 1047, 


LEARN To Whittle. FREE CATALOG. 
Silverlake PS64, PO. Box 930056, Nor- 
cross, GA 30093. 


DETECTIVES 


DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 
Dept. CB, P.O. Box 41256, Los Angeles, 
CA 90041. 


FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Pro fessional Inves- 
tigators Training School, Dept. FP, PO. 
Box 41256, Los Angeles, CA 90041. 


DETECTIVE TRAINING HEADQUAR- 
TERS: for homestudy education that works. 
Exciting, easily learned cassette courses. 
Diploma, Free details: GLOBAL INVES- 
илан. Box 191PS, Hanover, MA 


PHONETAPS, Bugs Surveillance Elec- 
tronics, Details Send 8 Stamps. Matco Elec- 
tronics, Box 316BG, Cadillac, MI 49601. 


FOR THE HOME 


FREE CATALOG of energy savers, drain- 
age problem solvers, home products from. 
Jem Lawe Company, 700 Main, Westbury, 
NY 11590. 


ENGINES, MOTORS 


MEW Engines For Mowers, Tillers, Etc 
... Fantastic Басов Illustrated Catalog 
— $2.00. (Refundable First Order.) Dis- 
count Engines, Box 166PS, Ashland, MO 
65010. 


ENERGY SAVING 


TANKLESS Water Heaters, Models For 
Every Requirement, Paramount, 627 Hazel, 
Allentown, PA 18102. 215-821-7741. 


GAS or Kerosene burning refri 
No electricity required, FREE illustrated 
report. 80- po page non-electric catalog—Send 
$2. 00; man, Вох 41Р, Kidron, Ohio 
44636 


PLANS, BLUEPRINTS 


HOMES MANUAL. 


“THICKWALL" 


log home or а ition. Contains technical 
data, insulating factors, designs, time 
saving tips. All the information needed 
to build. $8.95 (refundable with purchase 
of blue prints) Visa, Mastercard accepted. 
SDS Incorporated, Construction Dept., 
Box 1189, Buena Vista, Colorado 81211. 


BURGLAR FIRE, ALARM 


BURGLAR ALARM MANUAL eight cir- 
cuit diagrams and instructions $1. P.C. 
boards & parts available. C.A.S., PO. Box 
1838, Reseda, CA 91335. 


CAMERAS PHOTO SUPPLIES 


DUPLICATING Super 8, 8 / 8mm, 
16mm. Free Catalog: Supplies - 35mm, 
wei. 8, 16mm, Video, Superior, 442- 593 

i Chicago, Illinois 60610. Established 


HOBBIES & COLLECTION 


TOY SOLDIER MOLDS. Make military, 


chess, medieval figures. Profitable fun! Free ' 


information. Castings P.O. Box 3482-PS, 


Longwood, FL 327 


LIMITED OFFER ONLY. Forty rare, 
exotic, non-circulated, full color Caribbean 
Rum and Liquor bottle labels in mint con- 
dition! Only $12.95 (refundable within 10 
days) Plus $2.00 shipping and handling. 
Definitely a Collectors’ Item. Write: 
Shanko, Dept. PS, P.O. Box 7813, St. 
Thomas, U.S. Virgin Islands, 00801 
(Checks will delay order 30 days). 


JEWELRY 
CLOSEOUT Jewelry. 55¢ dozen. (Catalog 


.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


FORMULAS, PLANS 


зз. 
(REFUNDABLE): GWAG, Box 193, Brook- 
field, Wisconsin 53005- 0193. 


GOV'T SURPLUS 


MILLIONS OF BARGAINS! Jee in- 
cluded! Many 1% original cost. "Nation- 
wide Government Buyer's Guide/Direc- 


tory” — $2.00 | و‎ DISPOSAL, 


Box 19107- WASHINGTON, DC 
20036. 


i$ It True you can buy jeeps for $44 
through the U.S. government? Get the facts 
today! Call 312-742-1142. Ext. 4606. 


HYPNOTISM 


FREE Hypnotism, Self-H 
Learning Catalog! Drawer 
NM 88345. 


FREE Hypnotism. Sleep Learning Pub- 
lication DLP, Box 487, Anaheim. CA 
92705. 


nosis, Sleep 
00, Ruidoso, 


FE 


; Box 744-PS, McKeesport, Р. 


І Clay ton 


2 


d 


GARDENING 


OVER 70 kinds of carnivorous plants. 
Peter Pauls. Canandaigua, NY 14424. 


"EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 


Bachelors, Masters, PH.D.s ... Free re- 
vealing details. Counseling, Box 389 SP6, 
Tustin, CA 92680. 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evan eir Bishop. 
1 


COLLEGE DEGREE BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-56, Columbus, OH 43213. 


"JET/GAS TURBINE CAREERS!" 


` Homestudy courses—theory, maintenance, 


overhaul. AMERICAN JET SCHOOL, 
Dept. PS-3, Darby, Montana 59829. (406) 
349-2100. 


LOCKSMITHING: Free book. Locksmith- 
iig ie ee Dept. 311-064. Little Falls, 


EARN DOCTORATE DEGREE. Earn 
PhD in only 30 days. For complete home 
study program & exam, send only $5 to: 

heological Institute, 129 Mt. 
Whitney Way, Clayton, CA 94517. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Stran nge Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


FREE 120 page Career Opportunities 
Guide—shows how to train at home for 
Ad f aying jobs. Granton Institute, 263B 

EA treet West, Toronto, Canada, 


LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652PS, Sacramento, California 
95821. 


REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC., World's rr vi 
Free Catalog. Approved for VA. Modern 
Auction Library “FREE” with enrollment 
515-423-5242, Col. Gordon E. Taylor, P.O. 
Box 949, Dept. 3, Mason City, IA 50401. 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 La 


* Cienega, Los Angeles, CA 90034. 


"V 


$600 + WEEK! Get your “ЕС.С. 
Commercial Radiotelephone License"— 
Fast, inexpensive! Electronics Home Study. 
Free details, Command, D-102, Box 2223, 
San Francisco 94126. 


WELDING TRAINING. Basic and Ad- | 


t vanced for Major Processes—SMAW, 


GMAW, FCAW, GTAW, OAW, Pipe all 
processes. Non-profit school. Approved for 


| eligible veterans. Accredited member 


+ 


d 


Y 
| 


= 


Approved Ohio 70-12-0064 HT. 
Write for school bulletin, course schedule. 
HOBART SCHOOL OF WELDING TECH- 
NOLOGY, Box 84 Troy, OH 45373. 


DEGREE PROGRAMS 

IN Management, Economics, Philosophy, 
Purane gules Credits and Experience 
accepted. Prospectus (airmailed $2.00) Reg- 
istrar, Sussex COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND Rh17 ТЕХ. Founded 1969 stu- 
dents worldwide. 


ANIMAL Care Specialist/ Veterinary 
Assistant. Get free facts. Train at home 
in spare time. No obligation. No salesman 
will call. Write: Animal Sciences School, 
Dept. PCC54, 4400 Campus Drive, New- 
port Beach, California 92660. 


NEW cassette “Instant Recall” puts to 
memory techniques at your ОСА 
Guaranteed. Send $10 to: Market Re- 
sponse, Inc., 15271 NW 60th Ave., Suite 
104A, Miami, FL 33014. 


INSTANT MEMORY 


The new way to remember 
A short, simple method of acquiring a powerful 
memory. No memorization, no keywords. Release your 
"how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
us ViaLaPaz, Facti Palisades, CA 90272 


photographic memory. Learn ' 


SCIENCE & CHEMISTRY 


1984 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby equip- 
ment. Send $2. 00. Merrell Scientific, 1665 
Buffalo Road, Rochester, New York 14624. 


EXPERIMENTERS Laboratory Supplies 
Catalogue,—31.00. Young—Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


ECONOMICALLY Priced Chemicals Ap- 
paratus. Catalogue-$1.00. Hagenow Labo- 
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 


CHEMICALS— Catalog $2.00. Scientific 
Supply, PO. Box 1494, Abilene, TX 79604. 


NIKOLA TESLA. New technical publica- 
tions. Tesla Book Co., 1580 Magnolia, Mill- 
brae, CA 94030. 


AMAZING MOTOR HARNESSES AT- 
MOSPHERIC ELECTRICITY. Plans, photo, 
theory, $3.00, sase. NOVA, P.O. Box 411, 
Hillsdale MI 49242. 


MICROSCOPES, biological supplies, 
prepared slides. 1984 catalog, 203 pages. 

nd $3.00. Benz ора Optics, Р.О. 
Box 7022 Ann Arbor, Mic n 48107. 


225 PAGES! 1984 Glassware—Chem- 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by any- 
dm in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientific, 
PO. Box 675-PS46, Helotes, TX 78023. 


REWARD— $10, 000.00 for the “Time— 
Travel” Secret. Rely 501 Huntington 
Road, Bridgeport, CT 06610. 


| METEORITES “y... 
From around the solar system, `y 


genuine meteorite specimens 
are available for the first time. 


BUYING / SELLING / TRADING 
ROBERT A. HAAG — METEORITE MAN 
Box 27527, Tucson, AZ 85726 

Please send $1. for a full color catalog 
| Refundable first order 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, erabedding, coat- 
ing, fiberglassing: in industry laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $1.00. CAST- 
OLITE, Dept. 84G/PS5, Box 391, Woodstock, 
IL 60098. 


BODY PUTTY TEXTBOOK. Make y your 
own. 100 polyester, epoxy, urethane indus- 
trial formulas. Complete instructions, 68 
pa es $10.00 «ped. Details free. Wills, 

AUR Via del Vanados, Valley Center, CA 
92082 


JOKES & NOVELTIES 


FREE — World's Leading Novelty Cata- 
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson- Smith, C-6113, Mt. 
Clemens, MI 48043. 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers—1000— $8.95, 
5000— $42.50. Carter Farm—12, Plains, 
GA 317890 


SATELLITE TV 


SATELLITE TEL I^ 
complete detailed plans for home construc- 
tion by anyone. $5.00. Jansen Electronics, 
РО. Box 168A, Dundee, OR 97115. 


7' DISHES $116.00! Expandable! Radio 
Telescopes. Brochure $2.00. Bob's Electron- 
ics, 7605 Deland, Ft. Pierce, FL 33451. 


ENJOY SATELLITE TELEVISION. Save 
money with easy, guaranteed, do-it-your- 
self antenna plans/kits. Electronic know- 
ledge not necessary. Send for free catalog. 
GFI-27, Box 9108, Missoula, MT 59807. 


HOW To Build A Satellite TV LNA, 
Downconverter, Receiver! Save Hundreds! 
Satisfaction Guaranteed! Free Information! 
Send stamped envelope: Xandi, Box 25647, 
Dept. 24L, Tempe, AZ 85282. 


SATELLITE WHOLESALE. Buy direct. 
Prices $2.00: 224 "Page boo book and prices 
$12.99. Satellite Wh le, 995 Mansell, 
Roswell, GA 30076. 


| Lowest 


SATELLITE TV cont. 


ыр k’ Power Consultants Microwave 
i J HOME SATELLITE RECEIVER 


Specie $1,595 


Complete 


NPCM 


3700 C North Harold 
Norih Little Rock, AR 72218 
(501) 225-3100 


Y SATELLITE 
TELEVISION 
SYSTEMS 


e Super programming 
e Heaviest of its kind 
e Easy operation 
e Advanced component controls 
Dealerships available 
We manufacture sizes ranging 8', 9", 11', 
14', 16', 23". 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


All types for all systems. 
rices anywhere. Dealer inquires 
accep T.V.'s, VCR's, etc., Р.С. Video 
, PO. Box 296, Latham, NY 12110, 
(518) 274-6593. 


CB RADIO 


LINEARS, Details Send Stamps. Matco 
Electronics, Box 316D, Cadillac, MI 49601. 


CB MODIFICATIONS, conversions, 
books, plans, kits. Catalog $2. CBCI, Box 
31500P, Phoenix, AZ 85046. 


ELECTRONICS, STEREO, HI FI 


10,000 STATIC volts will destroy IC's. 
Neutralize body static: Electronic pocket 
neutralizer. $14.98 chk., M.O., Guaranteed. 
PENCo., Box 33185, Decatur, GA 30033. 


SCANNERS, Regency, Bearcat. Higgin- 
botham Electronics, Box 9340-A, Jackson- 
ville, FL 32208. 


SAVE $$5'S1 Scanners, Electronics. De- 
v Randall, Box 23174, Milwaukee, WI 
53223. 


COMPUTERS 


TI-99/4A owners, Get your free catalog 
of new, exciting, low cost software. Enter- 
prises, Box 690, Hicksville, NY 11801. 


THS-BO COMPUTEH DISCOUNTS. 
Lowest ora anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land, NJ 08360, 800-257-0426. 


64K COMPUTER US$420.00 and hun- | 


dreds Apu compatible softwares details 
US$1.00. Reliant, PO. Box 33610, Sheung- 
wan, Hongkong. 


HI-TECH CAREERS 
Hundreds of job openings in computer in- 
dustry. Learn where and how to get these 
high paying, Secure jobs. Complete with 
over 400 companies iring in 1984. Act 
now. $8.95 to: S&R Enterprises, 14252 Cul- 
ver Dr., Suite 166, Irvine, CA 92714. 


SOFTWARE Atari CBM64 VIC20. For 
meres Send $1.00: Komputer Konsul- 
tants, Р.О. Вох R, Lake Grove, NY 11755. 


Ti-99/4A and Commodore 64 owners. 
File processing instruction manuals, music 
and other programs by James Harvey, 159 
Dover Rd., Spartanburg, SC, 29301. Free 


Catalog : | 


VIDEO EQUIPMENT 


VIDEO MOVIES. VHS-Beta-Disc. Cata- 
log $3.00. Tower, Dunkirk, MD 20754-0213. 


RECORDS & TAPES 


50,000,000 VIDEOTAPE OVER- 
STOCK. Guar Savings. Top Quality. A 
SUPER SAVER. AVI, 181 Tilghman, 


| Allentown, PA 18104. 1-215-821-8984 


MUSICAL INSTRUMENTS 


CATALOG for makers, repairers of stringed 
instruments. Imported tonewood, tools 
varnishes, parts, accessories, strings, cases 
Fine European instruments, bows. As- 
semble-yourself carved violin kit. Catalog 
$1.00 includes 10% discount certificate. 
International Violin Company, Ltd., Dept. 
KF, 4026 W. Belvedere Ae Baltimore, 
MD 21215. 


VIOLIN, Guitar, Banjo, Mandolin, Mak- 
ing Materials. Accessories, Books, Piano 
Tuning Kits. Catalog $1.00. International 
Luthiers supply, Box 15444, Tulsa, OK 
74158. 


SONGWRITERS 


POEMS- S-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


REAL ESTATE 
CALIFORNIA. Acreage. Lots. $40 down. 


| 40 monthly. 4602 Ethel, Sherman Oaks, 


CA 91423. 


2 10to 80 Acres, 


| WYOMING 
Level, Part Oil/Mineral, From $40.00 Down, 


$40.00 Per Month. Call Bill—213-454- 7396. 
FREE! SUMMER 'Ва CATALOG! 266 


| pai es; over 5000 properties, 2000 pictures! 


alues in every type of real estate, many 
owner financed! Кош 600 offices in 43 
states. Get your FREE co STROUT 
REALTY, Plaza Towers, Dept 581 5810, Spring- 
field, MO 65804. Cail toll free: 1-BOO- 
641-4266. 


AS LOW AS $29.00 AN ACRE 
Purchased through Estate Liquidations. Can- 
ada s most popular hunting and fishing lakefront | 
properties. Great investment. EASY PAY- | 
MENTS. CREDIT CARDS ACCEPTED. 


Title guaranteed, 2-year buy back guarantee. 
Send for FREE catalogue. Canadian Estate 
Land Dept. 22C. 2411 Yonge Street, Toronto, 
Ontano, Canada, MAP 2Z1. Or telephone 7 days 
a week, anytime, 416-488-0444. 


STAMP COLLECTING 


UNITED NATIONS 3 Complete Mint Sets 
25е, Approvals. Cornetta, РОВ 1509-P, 
Lake Placid, FL 33852. 


25 DIFFERENT older U.S. 10¢ with 
cxt a Hill Co., Box 51, Defiance, Ohio 


FREE Surprise collection with a 7 
Jay, Box 2130, Petaluma, CA 94 


FREE, U.S. Mint Set. Gao, CA. Hilde- 
brand, Box 4867, Santa C ara, CA 95054. 


PLATE BLOCK British free with approv- 
als. Carlson, Rt2, Box 112, Annandale, MN 


| 55302 


FREE! Beautiful Stamps Gold. Silver 


Others рте. Delor, 21127 Fleetwood, 


Harper Woods, MI 48225. 


35 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


OLD U.S. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19111. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. 


ONE! Two! Three! Cent Stamp Approv- 
als, Regardless. Catalog, 17902 Marklee, 
Jamul, CA 92035. 


U.8. 30 mint commemoratives $1.00! 

Ара. Gordon Davison, Contoocook, 
03229. 7 

FREE Subscription —"Rare Stamp News" 
Joseph Kardwell, Orient, NY 11957. 

Interesting worldwide stamp mix- 
ture. White, Box 24166-A, Indianapolis, 
IN 46224. 


packet USA stamps with a [adiing 
Bill Kc Keeling Box 638, Dept. B, Newtown, 
PA 18940. 
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BOOKS & MAGAZINES 


OUT Of Print Books Found, Send Wants, 
Booklook, 515 Maple Ave., Warwick, NY 
10990. 


WRITE FOR PROFIT. Concise, powerful 
report. $3.00 ppd. PEFCO, 58 Fords, 
Randolph, NJ 07869. 

INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE 380 Madison Ave., 

: New York, NY 10017. 


43 Furniture Projects! 
BRAND NEW • 10 x 12 format | 
: 212 pages * Detailed plans 
e Woodworking 


how-to 


— 


„т la nerit +! 


Hardcover Simon Watts 


edition | 
To order ask for Book No. 5904, ond send 
check or money order for $35 to: 
Popular Science Books 
Dept PA3P РО Box 2018 Latham, NY 1244 


LOTTERIES 
WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS) Box 171, Station W, 
Toronto, Canada M6M 422. 


BUSINESS OPPORTUNITIES 


| $500. WEEKLY Recycling Discarded 
Tires! Stamp Appreciated, LaVallees, 
Fountain, FL 33623. 


NEW Mercedes - Benz, $120.91 monthly, 
or BMW, $81.51 . . . Guaranteed... . 
Write: FoxCo, Box 2655-46P, Springfield, 
VA 22152. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Suppi Dept. 5, 
Box 4157, Brownsville, TX 78520. 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-P5, New York, 
NY 10163. 


BORROW by Mail! $500—$25,000 Fast! 
Easy! Confidential! For details write: 
Accurate, 2120 Crestmoor, Nashville, 
TN 37215. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, and plate glass! Earn up to 
$50,000 yearly. Send for valuable free re- 
port. Glas-Weld Systems, Box 5755C, Bend, 
OR 97708, 503-388-1156. 


YOU can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, TN 
37029. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles, Wildlife, etc. Big Profits. Com- 

lete dealer set up. Catalog $1.00. Anchor, 

x 3958-BPS. North Providence, R102911. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


BUMPER Sticker Printing Device. Cheap, 
Simpie, Portable. Free details Bumper, PO 
22791(LLC), Tampa, FL 33622. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. M2696, Woodland 
Hills, California 91367. 

$500.00+ WEEKLY! Reconditionin. 
used car batteries. Secrets others don't tell 
Free Information. Battery Outlet, Box 3300, 
Hickory, NC 28603. 
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TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-42, Chatsworth, CA 91311. 


NEW Luxury Car without cost! Write: 
Amco 15, 1601 Main, Plainfield, IN 46168. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25e (Re- 
Ried Ье). Woodwins, Bridgewater, MA 
02324. 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, MY 12510. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
2280% LLC), Tampa, FL 33622. 


PROFITABLE Gold Foil Printer. Per- 
sonalize business cards, pencils, matches. 


. Free Details. Gold, РОВ 24986(LLC), 


Tampa, FL 33623. 


RECONDITION JUNK BATTERIES. 
$40,000 year, spare time! Easy. Free Infor- 
mation. Owen, 771 K, Battle Ground, 
Washington 98604. 


VINYL'S Where The Money Is! Profes- 


| sionally repair, refinish, recolor furniture, 


luggage, car tops. Quick, easy. Two small 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
days practice. Sensational details free. 
VIP, 2036 Montrose, Chicago 60618. 


MAKE PVC PIPE FURNITURE. $30,000 


| year, spare time! Easy. Free Information. 


Owen, 771 Р. Battle 
98604. 


PIANO Tuning learned uickly at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 33458. 


round, Washington 


ALUMINUM SCRAP-Recycle Yourself- 


MAKE $25.00/POUND! Free Information: 
Industrial-PS6, Box 127, Alexandria Bay, 
New York 1 3607. 


$40,000 ON 1/3 ACRE! New hydro- 

nics—inexpensive, pleasant, practical! 
"ree information. Planters, Box 1657, 
Brenham, TX 77833. 


RINGS, WATCHES, JEWELRY — 600 
rofit. Free Sales Kit Catalog. Spotlight, 
149, 156 Fifth Avenue, New York, NY 

10010. 


MAIL Order Profits! For Disclosure. 
CRIBC, Box 45, Stuart, FL 33494. 


SOLAR Heating learned quickly at 
home! Free information. Empire School. 
Box 1014s, Jupiter, FL 33458. 


EARN Big Money! Easy business. Start 


part-time. National firm trains, assists. 
Opportunity, Box 6489-C, Laguna Niguel, 
CA 92677. 


BRONZE BABY SHOES 3250 DAILY 


POSSIBLE. NEPS, 398 Airport, Sebring, 


FL 33870. 
SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. "I-Printer," РОВ 23991 


(LLC), Tampa, FL 33623. 


BATTERY REBUILDING (And Recondi- 
пол Manual, Copyrighted, $65.00. 
Tools & Training Available. Sun Battery, 
10415 98, Sebring, FL 33870. 


LEARN BATTERY MANUFACTURING!!! 
Details $1.00. Everlast, Box 365, Bogota, 
NJ 07603. 


HIGH Profits With Custom T-Shirts And 
Caps. Inexpensive, professional heat trans- 
fer machines. All supplies. Press Magic, 
BO. Box 22809, (LLC), Tampa, FL 33623. 


SEIZED IN GOVERNMENT NARCOT- 
ICS RAIDSI! Automobiles... Vans... Boats 
... Furniture... TVs... Stereos . , . Thou- 
sands other items. Buy Dirt Cheap— Resell 
for Big Profits! Free Information: Marcel, 
Box 7557-E, Monroe, LA 71211. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $450 weekly! Free informa- 
tion, Hornsby's, Box 1657, Brenham, TX 
77833. 


MAKE big money in home satellite tele- 


vision. Be a dealer. Earn $50.000-$75,000 

yearly Send $2.00 for valuable гераго. 
olesale Satellite Supply Box 1044, Lake 

Oswego, OR 97034, 503-246-8335. 


| Modern” Moneym 


Literate: "Ultra- 
er! Vido, Box 591-P, 


Recruitin 
Martinez, CA 94553. 


REALISTIC home business. Five profit- 


able opportunities. Proven. Free details. 
Ketterer, Suite 452, Dept PS, 12021 Wil- 
shire Blvd., West Los Angeles, CA 90025. 


DOWNLINE. Sun, Box 847, Placerville, 
CA 95667. 


PREPARE Tax Returns. Earn high fees, 


dignified work. Train at home. Accredited 
Program. National Tax Training School, 
Monsey 1FR New York 10952. 


GUARANTEED methods to make money. 
FREE information. Bailey's, РО. Box 6584, 


| Lincoln, NE 68506. 


PROFITABLE HOME BUSINESSES. 
UNLIMITED INCOME. Free details. Lang- 
ley Publishing Company, 1816 Old Mill 
Road, Dept 102, Rocky Mount, NC 27801. 


SHARPENING machine! Build yourself! 
Sharpens saws, tools. Sharpeze-I6, Box 
6004, San Bernardino, CA 92412. 


BIC LIGHTER VENDING MACHINES 
No Selling (5) Machines Can Earn 
$500.00 MONTHLY. Work Half Day 
Week, Complete Training, Only $1800.00 
Investment, FREE Report. Vendgood Man- 
ufacturing, 6482 Department 6F, West- 
minster Avenue, Westminster, CA 92683. 


$25,000 LOANS INTEREST FREE!! 
Secret Federal law WIPES OUT DEBTS!! 
Details FREE! Moneywise-S, LaGrange, 
NY 12540. 


GET RICH using OTHER PEOPLES' 
MONEY! Unique— amazing business! De- 
tails FREE! Finance-5, Billings, NY 12510. 


EXCITING new home business Eat better 
and earn extra Money Free information 
write: Joe Mazur, 1519 Welch St., Fort 
Collins, CO 80524. 


PLASTER MOLDING make $50,000 
yearly no competition work from garage. 
Financing available invest in your future 
by sending $2.00 for informaton. M&H 
Plaster, 1800 Lear, 1A, Dallas, TX 75215. 


CONCRETE BLOCKS make by hand 
for business or own project. Little invest- 
ment, only basic skills needed. $5.95. L. 
Norman, PO, Box 16144, Clayton, MO 
63105. 

HUNDREDS of businesses you can suc- 


cessfully start inexpensively. JTM, Box 
173, Columbus, Indiana 47202. 


END money worries! Make ThouSands 
in mail order. Free Information. Wartex, 
Dept. E-6, Box 10848, Corpus Christi, TX 
78410. 


INSTALL LIGHTNING RODS. Great 
profits, big unfilled need. Our manual 
trains. Free details. Call Copperfield Light- 
ning Protection, 800-247-3305, 515-472- 
4126, Fairfield, Iowa. 


HOW TO find, fix up low cost houses, 
sell at huge profit. Free Details. Morco, 
Box 794, Shelton, WA 98584. 


"SELL MONEY!" Become a Loan Broker! 
Free details. Financial Planning, Dept. 
PS-201, 210 5th Avenue, New York, NY 


10010, (212) 768-6803 Ext. 200. 


PRODUCE BEAUTIFUL COPPER OR 
BRASS SIGNS. Fast, Inexpensive, Profit- 
able. Details, Signet, 50 High, Suite LL/7-A, 


| Buffalo, NY 14203. 


MONEYMAKING 
OPPORTUNITIES 


NEW Luxury Car Without Cost. Write: 
AMCO 15E, 1601 Main, Plainfield, IN 
46168. 


GET RICHI! Secret law smashes debts | 


- - - brings Cash credit! FREE report!! 
WealthKit-5, Billings, NY 12510. 


BORROW by mail! $500—$25,000 Fast! 
Easy! Confidential! For details write: Ac- 
curate, 2120 Crestmoor, Nashville, TN 


| 37215, 


EXCELLENT business—buy merchan- 


dise and resale. Wholesale dealer catalog 
$5.00. AMW, Box 51, Wellington, TX 79095. 


LETTERS! START IMMEDIATELY! WRITE! 
MJG-PS, AMBLER, PA 19002. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order Asso- 


ciates, Inc., Dept 692, Montvale, NJ 07645. 


MILLIONAIRE Ten Easy Ways, $1.00. 
Homecraft, 2350 W47.A, Denver, CO 80211. 


WEEKEND send $5.00. Saunders, Box 
5712, Charlottesville, VÀ 22903. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and Por, 9900 Barone Parts Supply, 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40¢. Ellwanger's 
PS., PO. Box V, Port Jervis, NY 12771. 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full instruc- 
Бове, Doolin, 2016 Canton, Dallas, TX 

5201. 


EMPLOYMENT INFORMATION 


OVERSEAS JOBS! $20,000—$60,000 
and up! CALL NOW! (317) 839-1712 Ext. 30 


OVERSEAS .. . $20.000-$60,000 +. Free 
Report! Employment, Box 19760-FF, India- 
napolis, IN 46219. 


GOVERNMENT JOBS—Thousands of 
vacancies must be filled immediately. 
$17,634 to $50,112. Call 1-716-842- P 
Ext. 33973. 


JOBS OVERSEAS —Big money fast. 
$20,000 to $50,000 plus per year. Call 1- 


| 216-453-3000, Ext. 24662. 


SAUDI ARABIA WANTS YOU! Big 
pay! Transportation! Newest guide $2.00. 
ARAMACO, Box 820FF, Port Alice, B.C. 
VON ZNO. 


WINNING Interviews Get Jobs. Report 
Shows You How! Delta, $5.95. Box 1713, 


Dickinson, TX 77539-1713. 


OVERSEAS, U.S., JOBS AVAILABLE. 
Write: Employers, Box 387-J, Orange Park, 
FL 32067. 


LEARN DOMESTIC Refrigeration Re- 


| pair. Franchise opportunity. $25 BILLION 


INDUSTRY. No more layoffs. Be your own 
boss. РО. Box 19931, Houston, 77024. 


GOVERNMENT JOBS. Thousands of 


4 


4 


E 


_¥ 


vacancies must be filled immediately. || 
$17,695.00 to $50,445.00. Call: (618) 332- `^ 


7900 Ext. 5144. 
HELP WANTED 


EXCELLENT income for part time , 


home assembly work. For information call 
904-641-8003 ext. 8068. 


LOANS BY MAIL 


BORROW by Mail! $500-$25,000 Fast! 
Easy! Confidential! For details write: Accu- 
rate, 2120 Crestmoor, Nashville, TN 37215. 


BORROW $100-$100,000! Instant 
Керу No Co-Signers! Rush Stamped En- 
velope! Financial, Box 5487 (PS), Richard- 
son, TX 75080. 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


SLOANSS On Sipnature To $100,000 - | 


Any purpose! Write: Elite: Box 206 - P S, 
East Rockaway, NY 11518. 


BORROW $300-$30,000 Interest Free!” 


Keep Indefinitely! Free report! Write: 
American, 1601 Main, Plainfield, IN 46168. 


$30,000 without interest! Free 


BORROW 
| details! Infohouse-PS, 808 Post, San Fran- 
cisco 94109. e 


NEED credit cards? Bankrupt? Slow 
credit? No credit? Let us help. Call now! 
1-317-839-1712 Ex.cT. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


REMAILING SERVICES 
CONFIDENTIAL Mail Receiving/For- 


warding. Mail Drop, Box 18039Р5, Orlando, 


FL 32860. 


IMPORT/EXPORT 


IMPORTED European Barometric 
gauges. High quality precision instruments 
Ya" Diameter $3.00 each. Normberg Liqui- 
dators, P.O. Box 2163, Walnut Creek, 
CA 94595. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
kraun, Box 7850-N Independence, MO 

053. 


rekin Sie code WINEMAKING 
rmaking, Supplies, Equipment In 
Vynox, Box 515498, Hochester NY 
14615 


WINEMAKERS — BEERMAKERS - — 
GASOHOL. Free catalog, Equipment Sup- 
lies, Continental, Box 188-PS, Cassel- 
rry, FL 32707. 


WINEMAKERS - BEEHMAKERS — 
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 


BEERMAKERS! Free Specialist Catalog’ 
Newsletter. William's, Box 461-P6, Oak- 
land, California 94604. 


FREE BOOK plus cata- 
log. Finest uipment, Ingredients. One- 
Day Service. 


mai фитна. SPI, Box 
784-5, Chapel Hill, NC 27514 


WINEMAKERS Beermakers, Informa- 
tive Catalog. LOWAB, 731 Warrington Rd., 
Pensacola, FL 32506. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
... Job Lots Single Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


PARTS Catalog—Chainsaw, Three- 
Wheeler, Motorcycle, Snowmobile, Small 
Engines. ($1.00). Manufacturer's Supply, 
Box 157PS12, Dorchester, WI 54425. 


WHOLESALE PARTS for lawn equip- 
ment, Minibikes, Karts, Chainsaws, Small 
Engines. Quality roducts. Send $3. 00 for 
full line catalog. GRP Parts, P.O. Box 45245, 
Dept. S, Sent vilis. MA 02145. 


TELEPHONES/ACCESSORIES —5Üpg. 
DISCOUNT CATALOG $2.00. PHONE- 
WORKS, Box 667-S, Greens Farms, Con- 
necticut 06436. 


BUSINESS SERVICES 
MAILING LISTS 


FREE Mailing List Analysis. Details. 
GOC-3U, Box 1107, Stuart, FL 33494. (305) 
334-5205. 


INCORPORATE Without Legal Fees. 


Free Kit Includes Forms. Call Now (800) 
345-Corp. 
PRINTING SERVICES 


PRINTING Presses, Type, Supplies. Lists, 


~ 50e. Turnbough Printers Supply, Mechan- 


ج ص SS‏ 


icsburg, PA 17055. 


MERCURY Advertisin Printers. 4 Color 
Circulars. Souvenir Journals. 212-525- 
1812. 253-07 148 Drive, Rosedale, NY 


MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
nm. 3881 South 3200 West, P.O. Box 

5-S, Salt Lake City, UT 84120-0005. 


VACUUM CLEANERS "Discount Prices" 
"New" Rainbow $389.95, Kirby, Filter 
quee. Compact, Details: ABC Vacuum 

arehouse, 7021 Burnet-PS, Austin, Texas 
T8151. 


WITCHCRAFT: HAHNESS ITS POW- 
ERS! Gavin & Yvonne Frost, world's fore- 
most Witches. Teachers. Box 1502- PS, New 
Bern, NC 28560. 


GENERATOR FLASHLIGHT no batter- 
ies needed! You produce power by squeezing 
handle. Ideal for camping & emergencies 
order now! Just $7.00. Gohlden Gifts, 12080 
Kinloch, Redford, MI 48239. 


FIND old coins, jewelry, gold nuggets. 


FOR INVENTORS 


INNOVATION Centre associated with 
University of Waterloo provides assistance 
to INVENTORS in: Development, Patent- 
ing, Licensing, Marketing and Financing. 
Canadian Industrial Innovation Centre, 
Dept. PS10, Waterloo, Ontario, Canada 
N2L 3L3. 


PATENT IT ECONOMICALLY! Free 
Details. M. Rainer, 2008 Fondulac, Rich- 
mond, VA 23229. 


NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation. Affiliated Inven- 
tors Foundation, 501-A lowa, Colorado 
Springs, CO 80909 or Call toll free 1-800- 
525-5885. 


PATENT Protection By Attorney. Free 
Advice, Reasonable Searches, Patents. Box 
2 Menlo Park, California 94026. (415) 
321-1912. 


INVENTION SERVICES: Development 
Assistance, Prototyping, Marketing, by pro- 
fessional scientists. Write for informative 
literature; FREE initial evaluation. Keefe, 
Kolasa, Galea, Oleksik, and Associates, 
Box 259, Roseville, Michigan 48066. 


MAGNETIC VIEWER- See the paths of | 


magnetic lines of force in all 3 dimensions. 
Observe the interaction of force lines using 
2 or more magnets. $11.95. Personal checks 
held 4 weeks. Minnesota residents add 6%. 
R.W. Pince, Box 66, Melrude, MN 55766. 


TELE HELLE ШШШ ШШШ 
INVENTORS! 
IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Call or write without delay for your free 
information package. 


American Inventors Corporation 

82 Broad Street, Dept. PS | 

Westfield, МА 01086 "var. 
(413) 568-3753 wad 


A Fee NO areng Company ~ 
to Coast 
TIT ИШИНИ, AH 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 
xplaining how we can help you. Kessler 
ales Corp., C-7-F1, Freemont, OH 43420. 


INVENTIONS WANTED 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTU 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
presentation to industry and exhibition 
at national technology exhibition. Call 1- 
800-528-6050.: Arizona. 1-800-352-0458 

Ext. 831. Or Write: 
IMI-PS 
7€ 1 Smithfield Street 
Pittsburgh, PA 15222 


NEED MONEY? (rot a great marketable 
idea? Want to successfully approach inter- 
ested companies? We have е of manu- 
facturers interested in mew ideas to manu- 
facture and market. Free details. CALL 
TOLL FREE 1-800-821-1000. 

EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 141, WASHINGTON, 
ос 200085. 

FREE information on offering your in- 
vention for sale. Kessler Sales Corpora- 


tion, C-7-1W, Fremont, Ohio 43420. 


TREASURE FINDERS/ 
METAL DETECTORS 


New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, AZ 85013. 


y wilh Ultra Sensitive DIRECTIONAL Locator 
| SEND FOR 
FREE iNFORMATIVE BROCHURE 


RESEARCH PRODUCTS 


Box 270270-H TAMPA, FLORIDA 33688 


LLEGE 
| plomas Authentic looking pe: 


WATER PURIFICATION 


PUREST WATER from HOME DISTILL- 
ER, WATER WISE, Box 45981, Centerhill, 


FL 33514, (800)874-9028. 


PERSONAL 


SAVE THOUSANDS on most mortgages! 

Sem Estate broker-reveals how. Simple, 

$3.00. Clark Publications, Dept. 

T 2393 Spicewood Drive, Winston- 
Salem, NC 27106. 


A COMING Whirlwind to sweep this 
earth. Free Information! Write: Harvest, 
PS, Jefferson City, MO 65102. 


co DEGREES, High School Di- 
Free 
-101, 
iv 10010, 


Catalog. National Certificate, De 
210 5th Avenue, New York, 
(212) 768-6803 Ext. 100. 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 957, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 

OVERCOMER. Send for your free 
copy of “The Psychology of Purity & 
Chastity" to: Schizophrenics Interna- 
tional, Р.О. Box 50456, Ft. Worth, TX 
786105. 

GET OUT OF DEBT LEGALLY WITH- 
OUT BANKRUPTCY DON'T SHRED 
YOUR CREDIT CARDS! Complete kit 
$12.50. MJ Associates, РО. Box 568, 
Redmond, WA 98073. 


WEATHER Indicators. $2.00 each. Beau- 
tiful—Hand made. Schoppies, POB 248, 
Owaneco, IL 62555. 


MYSTIC RINGS 


Like you, these Mystic Rings are 
special too. They have come so 
you can make your dreams come 
true. Attractively giftboxed with 


instructions and informative 
4 booklet. $6.99 + $1.00 P&H. 
=A, capt N woe, Products Co., 25045 


CARTOONING 
SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 


| Michigan 48240. 
CARTOONING Taught by Mail. Write | 


For Free Brochure. Cartoonerama, Box 


| 263-UM, Branford, CT 06405. 
CARTOONING — Money, fun, popular- 


ity! Learn by mail. Free booklet!! Car- 
tooning, 72 Kendal, Toronto, Canada 
M5R 1L9. 


` FOREIGN NEWSPAPERS 


WORLDWIDE English Newspapers, 65 
Countries! Sampler: 4 $2.98. FREE BRO- 
CHURE, Multinewspapers, Box DE-36, 
Dana Point, California 92629. 


HAIR CARE 


HAIR FARMING! stops hair loss—Stimu- 
lates new hair growth. FAST, FAST RE- 
LIEF! No chemicals. Guaranteed results 30 
days. TS an free. Rogly Research, 


Box 570726 ), Miami, FL 33251-0726. 
| Write today! 
HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Cal 1/800/323- 1212 Toll Free 


GIANT Savings In-The-Ear Specialists 
30 Day Trial. Terms. Riteway, Box 594518, 
Chicago, IL 60659. 


HEARING AIDS! | 


SAVE 50% 
e All types of Aids 
* Try our all in the ear 
e 30 Day Trial e No Salesman 
e Free Catalog e Write: 
BETTER HEARING 
Box 537-69H 
Brookport, IL 62910 


HEARING AIDS 


PRICE CATALOG FREE! 


L SUPER SAVINGS! Newest. Finest. All 
y DIRECT & save up to HALF! 


END pa ay Sold 


MAIL on 

1 НОМЕ TRIAL. FREE ¢ Silo. Write: 

Dept. PS6D ' 9530 Langdon Ave., 
Ё мел, Cal. 91343 


ll Not sold in California. 
BIRDS & ANIMALS 


AMERICAN RABBIT A SES IE INC. 
Box 426-T21, Bloomington, ILL. 61701 


TAXIDERMY 


EXOTIC Butterflies. Beetles. 
wide. 64p Catalog $1.00. Scientific. PO 
Box 307-PS, Round Lake, IL 60073. 


KNIFEMAKING SUPPLIES 


| MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
иша Supply, Box 308-PS, Emory, Texas 


CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, Tele- 
s, Binoculars, etc. Jaegers, 691G Mer- 

rick Road, Lynbrook, NY 11563. 


SPORTING GOODS 


ISA/M.C./Am.Ex.C.0.D.-TOLL FREE-24. hrs: 800-824- 4 
1888: AK/HI. 800- Mex 9 ДТ 720 Lat: “ = 


нЕ Worlds 


a 
1 
i p MM USA piu. E ТО TU BE Ê 


4 z ows 


AT о! n RISK 


NTPOWERFUL. (EI IT „hits like bullet! rilis varmints, 
pests, Target, plinking, thrilling sport! Astound friends! Compress 

weath gives amazing power! Pierces Yê" plywood! Rugged .38 cal. Frota, Utah 84603. Send cash, 
aluminum, 135 steel darts,carry case, instructions. |-prece models: $145 БР! IMMED. 


ompact,220' range 59,97! 
5'4' Popular, 300' $10.97! 6’ | 
E Magnum 35(' range $11.97! | 
е | 8 Super-Mag (2-piece) 450 
ы 319.97! Add $2.00 for above 
a! f Take-Down Camo models: 


EC P dat ipe ۳ 
SIMÎ y 
A uie D 2. guns get, 600 darts! sling! 
A f quiver! er! patches! muzzle guard: 
j targets’ carry box ($22 
a freebies)! Buy 3 SAME + 
* cleaning rod + 900/532 freebies! 
Buy 4 SAME + 1100+ Mini- 
gun! $51 free! Buy 5 SAME + 
* 1300+ free 7th gun!$65 free!6 
T SAME + 160)! ee. Add 
d postage EA і 
ЩЩ Meday Moneyback of pd nn 
sd poten dart ine lighted! If broken in 25 yn: || 
DOS * we'll replace! HOUSE OF 
WEAPONS, INC. 


n 
0.50219 
in USA $23.95 
Jivara B pus jew 


osx 794- P 10 


Vv isa. MC. Buy 17/514 only 
DELIV. 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur- 


chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


601 Turbo Muffler American Exhaust has 
details and test results on its new sonic turbo 
muffler, which has a whopping 82-percent 
flow rate compared with that of a straight pipe. 
Exclusive parabolic sound reflectors are the 
key. Free 


602 Electromechanical Devices This 24- 
page catalog from American Surplus Trading 
features new and used motors, blowers, fans, 
and more—all at a fraction of the original 
cost. Free 


603 Classic Sports Car Build your own 
full-size replica of the 1937 Jaguar SS-100 
two-seater from an easy-to-assemble kit. A 
leaflet from Antique & Classic Automotive 
shows you how. The Jaguar blends the classic 
design of the original with modern technology. 
Front- and rear-engine models are available. 
Free 


604 Electricity from Sunlight This eight- 
page, full-color brochure from ARCO Solar de- 
scribes how photovoltaic modules can be a 
practical means of producing electricity for 
everyday use. $1 


605 Ceiling Fans — Casablanca's new Inteli- 
Touch ceiling fans are featured in a new 36- 
page catalog. Free 


606 Aluminum Boats ‘The Fisher Alumi- 
nums," a new brochure from Fisher Marine 
—an established manufacturer of aluminum 
johnboats—features the company's new line 
of semi-V-hulled aluminum fishing craft. Free 


607 Rear-View Radar This electronic sys- 
tem ends “blind backup" by sensing objects 
behind your vehicle. A dash-mounted moni- 
tor tells you how much farther you can safely 
go. A descriptive booklet is available from 
Fleet Specialties. Free 


608 Florida Vacations This 128-page va- 
cation guide from the Florida Division of Tour- 
ism showcases the state's beaches, sights, and 
attractions. $2.50 


609 Save Fuel and Money А booklet from 
Fluoramics documents the 14-year develop- 
ment of Tufoil, the internationally patented 
oil additive, which the company claims will 
save you money by giving your engine better 
mileage and performance. Free 


610 Affordable Homes Home Plans Ad- 
vertising offers a collection of home designs 
for moderate budgets. Single- and multi-story 
structures, including Early American, Tudor, 
Spanish, Western, French, and contemporary 
styles, are featured. Contributing to afford- 
ability are designs with expansive potential, 
dual-use space, compact configurations, and 
no wasted space. $2.50 


611 Ski Boat A full-color, 12-page cata- 
log from Master Craft gives complete details 
of the performance, fuel consumption, and 
construction of the company's high-quality ski 
boat. $5 


612 Auto Accessories The 292-page "Auto 
Express" catalog from Montgomery Ward in- 
cludes more than 90,000 in-stock items for 
your car, van, truck, jeep, or motorcycle. The 
company offers toll-free ordering by phone and 
quick delivery, and satisfaction is guaranteed. 
Free 


613 Wood Replacement Doors A full-color 
catalog from C-E Morgan shows how a do-it- 
yourselfer can improve energy efficiency and 
add beauty to the home with a wood-panel 
replacement door. The replacement door is a 
complete system, with the door pre-hung in 
a metal frame that fits into your existing door 
frame. 25g 


614 Inflatables Sevylor’s three-color bro- 
chure contains specifications, descriptions, 
and photos of the company’s inflatable boats 
for rowing, fishing, diving, sailing, and fam- 
ily fun. 25¢ 


615 Home Recording “Multitrack Primer," 
a book from Teac Corp., shows how to set up 
a professional-quality home recording studio. 
$5.9! 


616 Electronics Gear Fact sheets, fliers, 
and brochures feature all Techne Electronics 
products, including the Ungo Box TL-1000 
and TL-3000 and the Ungo Box Remote TL- 
4000. Free 


617 Solar Shower  Tri-Best's lightweight 
portable unit gets hot water from the sun in 
two to three hours. It's ideal for campers, 
hikers, swimmers, and other outdoor enthu- 
siasts. An illustrated color brochure shows how 
to enjoy a relaxing hot shower outdoors. 254 


618 Fly without a License А special-report 
newsletter from Ultralight Publications fea- 
tures new, inexpensive aircraft you can pilot 
without a license. $1 


619 More Power This brochure from The 
Wiremold Co. describes the firm's On-Wall Wir- 
ing System, which provides electrical power 
for lighting fixtures, garage-door openers, ceil- 
ing fans, and extra outlets. Also included is 
information on planning, component selection, 
and installation. Free 


620 Snappy Scooters Yamaha Motor 
Corp.'s brochure displays its complete line of 
easy-to-operate Riva scooters, including 50-, 
80-, 125-, and 180-cc models. All of them 
feature electric start and automatic trans- 
mission. Free 


Pease шш иш иш иш иш иш иш иш иш um иш иш шш аш эз FIL, IN COUPON AND MAIL TODAY ee эш иш Um m ша эр 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


: POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES AUGUST 31, 1984 
1 Note: POPULAR SCIENCE Massachusetts address is for Product Information only. 

n Please send the items checked below. | am enclosing $1 handling charge | 

i (any number of items) plus amount required for priced items. | AM ENCLOSING 

[| | ; а 

т O 601 О 605 O 609 О 613 25e Hi gly agg ee iem 

g D 602 O 606 O 610 $2.50 O 614 25¢ O 618 $1 $1 for handling 

5 D 604 $1 O 608 $2.50 О 612 O 616 L] 620 3 | ы а 
E 

- Name (please print)... 

- Address City & State Zip 
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Chevy S-10 ZWD short-wheelbase pickup. You're look- 
ing at a truck that, just two short years ago, revolutionized 
America's idea of what a pickup should be. And now you can 
buy a Chevy S-10 2WD short-wheelbase with a Manufac- 
turer's Suggested Retail Base Price of only $5990* 
Get Chevy value in the bargain. Talk about value. This 
low, low price includes standard features like transistorized 
ignition, fully synchronized four-speed manual transmission, 
tough double-wall construction and 277 sq. ft. of corrosion- 
b fighting zinc-coated steel. 
Big on comfort, too. Chevy 5-10 boasts a spacious cab with 
more front seat leg room than any full-size regular-cab pickup. 
It all adds up to traditional Chevy toughness at a new, low 
price. See your Chevy dealer today. 


*Based on Manufacturer's Suggested Retail Base Price including dealer prep. Тах, 
license, destination charges and optional equipment additional. 
Let's get it together... buckle up. 
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soft pack — 
av. бет cigarette by FIC method: 


а "E 
2:5 I 


12 mg. "tár", 1.0 mo. nicotine 


Warning: The Surgeon General Has Determined The fil fer Says mild | 


au 111] That Cigarette Smoking Is Dangerous to Your Health. Ih e n а т е © ау$ tast | 
gags 3 , ГЕ р" 
1 T ] TITITITTEIYT 3 — | | | е. 


